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feaeo*) Selii»o©t«3P' l©ag mmimd toat .1% -msi. tm^ mill 
1025 thatdata relafci^  %©• fteaetiou, 
*ei»@ 0t)1»lm«id b/ Kelhus and Van Hal tern ( 1 7 ) ,  T h m m  :®3^ri«-
were eeodi^ ted wltliout tlxe Investlsators having ftetttallj . 
«,#©». tl3© g®«^ii:at|.:<3a 0:f ttie ©s ma it wm mt wabil tim-
myk &i Hiura {X4| Wm^ iafeotic® ««s Amm to flue®-
tiwou^ fcte .root, a©##©#fcf2. ©r ©©lentil© tli® y#mg s#^--
lisga 0f Setaria it&liea (It-. I Beaw, Ki# lii'rest.igii-
tSsas mre •undertaken to l^ow the method fey •msp&rm. 
SMtm^ tb# Wm •iE*tfes#:q.ii0at hMMmrs" ol* %hM pmthi&gmm: S& 
Urn plant y aad %©• Mir-®w Moim li,J.it c»a tb.® of 
fee u%B. .mm^m &b •tli.^ wa bf Setarla C't#ig®l)  ^ F.f * Butob., 
Little is known ia regard to tli# ges i^natioji @f tii® ©#* 
•oi' selerog^ora i;3?«,al»ioQXa> Althom  ^Wwmmh&m. ts- r#-
pa:e»t@S by J'rillieux {20) to have obs@rw€ its# #f 
tbes# sporm.f reeently. Siuwm f«mgi (M}^ aad 
S^rnm- ••«ai' (f) A.©m 'Wttli eartatiatf^  tliS'. geaeral featwas 
0t m@ $0^m£mrtlng omper&m., B@mmm of- oar- liait@4 toiowl#age 
©f ©©s.p-©M g©m±aatl a «d b&m'mMm oC existing e©nf»©loa to 
Qtir .faK3*i©%©: m ij^orfe«at mtmgma tm th# of t&© 
it m» mmMmed do i^rabl® to th®s# •: p»<3bl©W' 
SM. conjmi0fel0ii &f tn© aiie3.@« bSa'tey &M 
relations #f 
wtm m mmviovs 
f2*mverso {M}. 'in 'XQQf m&& tti# 'ttrst to 
iiif«etio» Ms a TBmtlt mt lii® 
S3!5>©i»i»«t® It© ©©ii©iad#€. ti at tli# Sclemiperm m 
S.i^ &i.MM •d%f£&f@4. im its p&rmMiMm ft?css tli® S<&lW0i#|j0S*ii 
f^ iml 0S ©fciiei?' isSiM%«» 
data QS ^artificial «!•© cj^ alned la 
1S,^ S hj MeMms «sd Wm Ha3lt#ts ilS| IstfestsiS. Setartt. itsaliem .^ 
tenicm alliaogi3»» BueliXaeaa mxleum, md 2©a mya tw of 
€»#«p£s» ©®3.I©:et;M- f^im MmmM' Setaria firMiS' 
Wmher C€ti- to Wm w?tXfl6t«3.1y lafeeted mrn'^ rn  ^milM wltli 
BolerommB-. 
la iS|. r#g©rfc0d li# mhXm to •!»-
Setarlsa. i.l;&ll..g» «tfeb ©f wlii#li iiM 
k#f% la, tb«-'Ia'fe©mfc.«*f %Q ym&W:* 
Xn^ M20,r Mlhm s, fsa Halt era «al Bliss (19) reported » des-
t-aSl©€ hmt rtlatlcaas of ttie fuag»».,, sa4 is tb® 
s«e j&m Vmt0u md W&hm (#61 .reportet fclae ^redttctioa #f fcli© 
laildSfW dis«fta# toy xiiae»»i''<mtii old mm-pom mterlal .m& 
Setay-la, l@Uaias. •«»& Ms: ie'ially 
mmrnhmm. o£ five gm^m mf tli© dmaiii^ a©; iajstodiag gm l^aeua.,!^  
Holcus, Sacejiian  ^«d Zm,*. la Si® s«»@ sfeidf. a aaabtf 
©f•• out oa th& relation ^ ai ag# 'ot 
Bm<&dll-nQB t.& susceptibility tet lufectioji isj mmp&rm* . 
^•fimXiess :iiia. fellow Pearl fofKJeim 'Wem plmted ia 
sterj. uised fc&e seeds or S;@itdJLiiigs Immvllj ^nBt&d wlISi 
0Q#f€a» '^.» In all -tfe# ©•«#€«- ir©r© ©-zpas®  ^ t# 
«fc lia« fciM/ .<sf planting, bat at iafcspTsls gf M hmxit^  
mms\Qt fc&e s©©d w» up fioad m^:, 
|}-®.ii^  lai iit;#plle soilf. tii@s# i®i. t© tM© 
conclusies  ^ti»fe tnTectlon of the seedl&gs If tfe© #s8p0»«. ts®&#s 
#t'®g:e, som •g#iffliii.sfei©a, 
H@ll3.ii3S mi" M# ' ©:0-»wo^kei*s also .s.ta«a.i#i tM# relatfea ©;Jf• 
seedliiis a tructjt3TO.s t© sw^eeptibiiity t© ©©©p^ye 
S#tarl.& flridig s.eMliags in th# tliree-to-foar i^e.af S'-tage I:*4 
tiMii? l«®res m l^Mtmm-  ^with mmtm .scad co'^ t^rtd witli 
fimm gtlaafea .©•b®#rir@i. f#r 'tebr©# wef#ks sM' siiow®  ^ a# ia3«ll-»-
.^ afeiisiiis .0f irifeetioa.», .la. .«ii,eti®.r s.ei^ #s of spi»#ufc£ii^  
feiS-ae'lB' sf popcors (X&j*b Q€Mm^ wmrm a.to3at 3/lB of 
m& imih ^ stew© »; ^SmU eomtaialns .a aixteuT'©' '©f -al^ ril# s©ll imd 
Selerospora. a^spoi'es,, SeeKiltogc s# %&• bh&W la-
jfed%ioa» 
Isi^ ^ce tti@ report of i!©lhus,. Van Kalt^ wa Bliss «sw:j»al 
ip-@fo.fta -©f «pt:l£i@ial- l»#iil«il.oa- «p#F.Ja#afc«- iiAf® h«m< 
Wp$sl, mad Smmt (37) lAte 
i^ m p1m%B of &mmt- gpeolas.. 2$ii3». .CS, t.,- 1#, 
12 M) hm publishfiKl, it oa #0'Sp©r# g^^enl--
-«iS. mn. tntmtlon TmrnoQi C3X, ft;, 33) teaf.-
timt fee .MMmmpmm-
Setarift wiM?SM,s #» iaf®©t S-et.ayia iriridia aot Setari:* 
A». m of his ejcperiamts fasiagi fciiet 
tlJire are, feiap of ^^clegoapogj, gga i^aleiola wtlch imy 1m 
« ioXlmmi Physiologic form I ... strain on 
wtx'iMmi 1% «#.• afci»#ia mi MmmM. (S* &p*}% ill s^i>.^b ©a 
uarukaraze sf*|| ami I? strain on italioa. 
,Ia SiipaX C.3I 2report«d tfeat »»poi»ea. telsen 
to,f©st@€ fQimlaetim tsia i^oidemi "but -Waat; siJOFas ta&im 
fciyglioiilfaiii prcdmQ& oalj cm© infeefeloa oa, 
tAtm «i4 CSI'J r©j»'t»a  ^fclist piiysio:tog£e torn 
©f SeXeresfei^ a iiifeets Peimi^ et  ^ s®i f^ata 
%i£^&&%8 Setmyift 
, 1» 1932* (5) p-©poi»te<i Mtsim- »-
mlts «!" tafefitloa ©» feys 
.£s©|ifisi,i8 •&£' s^m' .plmce^ on mm. M-Mm of %h# 
m£ tm & f tw ea: i#ss Mie . fea i r## yr i« ! t&«c i  bsf iGrs tb®! .  
spar# ©asp t^tslm iw plaesi: aa & fow »©«a:.s feiM 
Vim plwifc# sfe©»#i jroawtee# of oospores. In tilaia 
Sitffi# fm& WmPm Uppai |44| #»taljilsb#4 S&leros&Qi?'.& 
and tJppal as g®i#©i©®* 
Im a TOr© 'wmmt- .sfeu% CM) sou i^fc t© tfe# 
l>ai?t of thB millet: pimt fe^ou  ^ which tbe tw^m em.trmim 
md tfe# ag© of pB^- at; tJi© tla@ iaf«eti|os# #©i» mmt 
iii® ©jp®rim«ts ©f leMgo, a. variety of tH© Xtalia». 
g»m4sa%@i At S3® 0# ia a satiiratM «aiftr©iWi®Bt# At Hi© 
|!,1» ©:f .iaoeuiafcioa fcfee seMlini^  were traasferr^ # fco 
f©|jrl* i^ali9s f3.a»#s, im parts #f l^iisli. m Imgwr- t»f 
moist ab®erls®at h&d been pMo@d* 0ospoF@» fro® 
itaHoa »©r© gei'mia»t®d .at 29-30® 1» oa iKJist 
cottaa.* Affcer fcottrs a «#» g#rat^atiag «.s Sa* 
®©rs5  ^ « €rof .@f »fc@riiis@«l distillM ii*®tr « m aiM# 
TMa sper# mess. WS» t.ra»s:##^«€ pmt .©f 
the ycfuug s©©dllii3g WM.0I1 wa® to b® for 
Thlrty-elgiit to 48 hotxrs after inoevtlation, thm ©.otari of 
er glwa^# wr© rmmmS,,.. mmd fee ^©wiag 
in ssist cottom *#r# plaeM iiiid#r I&rs© te'tl.l-Jars* ffe® .remits 
of tliea# ••j^ risesfcg- iat.ieat© that tlie of tlas ltaii.«ta 
millet •s©#ii|.:Si^ , wblj hm iuiQQtm  ^ witli &© jayeelim frM. g^ainated 
oospores until thm ##©4lliig has reaciiM a. Mi^ t of sljomt 
lite' mwi^ r jovoxq priaarj -mm% fee- isifgH t^et mp to 
til©, tiffl# ,^@11 it Im:# r#«eli®d. ttee® ma# :ia Isagtli, la t&i- 0&13® 
,of .i!:@ .^lings .1©## msMB foar ««..,• .fcigH.,#. «t tlj# ^©s.#-
#f th.« m&mmrnyX .wltH ths ®f©#3l.£tjM .from fel» «osp®r«!#. r@iiml.t®t. $11 
.isafecfcioa aai It i»ms f®iMi feat tli# iaembstioia eotil4 to# 
••KW01* 
a® as -ig. iiours* 
Hi^s. IM) foimd wmtom grades ©f «as#@|y%ifelllfej- to tli© 
iift¥asloa of fefa® faagas -m&m Iioal pl.&afes ®ta4i^ d.+ ffe® 
, B'&lmmpmm fmm. B&t&im Italtes mm. isf®efe ^0:m f©xfeml^ . 
•• iiffteiilt:!- feat -it feeo-sist#, 
•Mbi' mr^ hmu. 'Smm&f tlse eonditicms ©f Ms «3 -^rt»at 
fee- 'WEJi UQt .al>:l«'t©- inf©©%• y©,3J.ow foxtali.,. .ni-'ilst', 
broom e@im sliMt,. mr frnt^rltB^ Ob the &thm hmdj^ iflae fmgm 
S t^&ria TirMls- ^ iiested in ^apan, aM is till# faitecl Stat.#8 
t©- iiafeet mw%MM &£ Itmlim miixm* 
m of Italian ^sillot, ra® tms  ^ to hm 
t# W.® ftmgft# Sgfegg'M ritsistasb to tja@ 
fmx^m tTom viridla .^ Mhm ©xperliaents I;liakt th# 
Selepos-pora eoia^eted .is Mimesota frmt iririd.3.8 i^ ets' 
M Its £af®6t'lii.g p€fw.!f firos -tlmt Ib tin*®©' otiiap 
ti©s* Hiwa eoa©ltit#s tlier# m j^ «• q#^»i*©»©s ©f 
XoQic speclalitjatioa. irt-tlsSa feii#: fu&giis fewod e® £^M|s* 
ia««ib#i»s of All>«giiia©«a« sSiimli Ma r^#: l>®«a 
.0ytoiogle&2lj w&m ©rlfisally divided fey Bt#¥0a# (20) int@ 
grou^ mmmitMug t-«> imele^' j^r««^lag ttm -^rlgla ©f tiie 
CKsspore* A» origlnall;;^  described "by Stwi®® mM. Trnmnt^ f 
fmmtg C35),. tiie'smelel ia tti@ o©g#aSm as 
feiio#« is t-l» »tli®Mdiym Qf AXbmgo bliti CBiv.) Kimtzif: .&M. 4* 
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Immd fa=efc tiie fUslon &f ttm- smelml tsefe©# 
place sl-0w$,f ilaafc til© mtiif© p&spQm eoiitaSas fel®. jPtiaim 
Ia Plawoparm the laatiire oosp©3»« ^al## ©oiife&tas tlie 
fttsle®- iiu<jl©u®- mud another iiiterestiiig fes^aft Ss ifii® walS 
of £mm<A* 
WMX0 taae reports of il'oiilajiti {22, 23) mM wtev«i»- (091 
4ew2.»pi»iiit &f Stlera®i!>og& grgmialcoam sr©., ia ©.teae 
•seeoM la »st m&peots-j, they differ t^ii »sf©at- to li^ srtgia.t 
features, Stoveps roi>orts tlio mitosis of ^3.3. tli® nucl©! is tia® 
f©mg mgmdvm. mQ .lafi tliat aitesla! iMy 
IffoesiM tmtil i^ taphss® b-sforo tliere i,® may figa o-f dlffiereafciit-#' 
tleo lafe aaaci oopiss®.. :»t@s aefc«jtia0® Is .re^eliM tl» 
aii0:2.®.i are fomd approxlsateiy ia m 9lrmX® ..rn^ym^ tlx® 
r#gi©B ttiat is tio- b«g»0 tiie oospiiere# ©nly ^se realms 
. witli t&# #©eu®©mtrM* ,$» i0,3L#r#a-aiaim .grsjataieoM tb.# 
is mmwmlj m. 4@»« »;« of eyi» tli® cent©^? 
©f". tiie- #0g©^a@,. .dlf£iito t» regtftias^ ®f iSll'f#»3Gtt .eieMity# 
•tea t:i», produced fey tti© di¥l#isa of tli« stiigi# 
Issl in the • oopiesEi, wai»4«r«' %mm'd Wm perlpiasa 
tb0 proiaaeleiis ia efimtm#!;- tfe© e©#i»s#®.t3Pm* 
J-ccorcllAg to Si^ and, all nuclei in tli® ^ouxig ooQonlxm 
at 'tiie ssia«- tloe- saai sf"t«r the. #@©©twi, sM fsllowlag MwXBMm., 
• I^cih take pla©© near tiie peripiiM^y ©f tli© oogonlm, m ..aiagi# 
f^ mle imcleam leaws fciie periplasm enters the #Qspli#r®., 
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(35) believed tfaat tH# is thm -im&wmt «if 
Aiiriris th© first division in ttm mg&MkTm toad led 
¥#sttgffi:ts» fc© imtm Qi'ftt » t^tctioa ia .eijrcTOiss© misfe-es?- ts^©# 
pla«® at th© mmm' t:im«, la Albimo eaadtiia to€ 4» tgagoi^ Q-goMa 
fs«g olja©rve4 tia© wm^r of ete-djaaae®®® at t'lie first: mmphrnm 
of tli0 fueioa to be greater ia. tiisa at tlie §e0Qii«S 
atnaplaasse*: -ffe® master etf clii?0m080»»s At ^km «:ta.gEt0rial piafce 
©f ttm first. wm: tliought to Is# 24« Affesir tJa© fif-st 
M-m Mwistamm t^ la© mm observed Iof be M» 
-i4-
fcfesf SjiS. 
«^«iaatio'a# m£ -mmpm®-. 
timfc %im ©##F#r#s aafi ©ir©a.fsrfe# 
•mf tl»' #«» pi'®afc- -SJB ©f ;g«itel»te..oa» 
Th&mtorm i^,^  aa^M tlM# TO® ^©at ia sectiriag. ial. • toai. 
a M.gli rsft# ©f ,f#3mimfcion» la th0 prellmSM&y 
t©st®  ^ ©f nmwm& whicli -mirn ia litf@©fcioii 
#3 r^iM«mts, slar#4d«4 Setai'tft vipldl® planis i:af©e.t#d with Ssier-^ ' 
mp2V:m mm ©#2J^ete# a©«  ^ Sew*,, 2® «f •JiS ^atti 
^aa? laukesim, tl&eoruiln, Sa. ©f 1936* Tli© »3?® 
tested tQT tli:©lr %•© amft tb© Mi0wi»g 
tOas »#%. Mgk. of ge'^ -aiaatiQa was -la. 
.•aUl Isif.Q-etlm ^mpme ts### ia a'to€JL,» on 
tai$ •aape-ets of' g.0i»alm.tl©a wm eai3l»fc#i- • 
^©.mlaaibM m% dljf&rsmfe fciaes dxxriug 2S  ^ to 1.9SS# 
.telshod lI'aM Itt UmmimMMixiQ 
fb© ts sermlnat£»g o&BpQrm' wm 
•ttmt 4»erlfe«l Fiura (13) and, w» fomMl to to© $©s-
^^aii-enfe of tb@-. .8#f©a?®l fcried.. f#ti»l-41slie© ^©r® liaed «itb 
sorbeat oottoa :lm4 to-ess «isfca»4 M €l®fei3.lB# 
! 
wmt&r* file eattoiQ,. agatosl;. ttee, #a thmt mm 
than- balf mprnm wlUilm tli© frm& of eottm# ffe© 
oospore# fco gswiiaat©4 itero placeil .» ©©fctoo. ,4ii :tfe® %:mrm 
p M T t  o f  t t i e  . . .  
Soa^e# of S f^earift 8eM 
S@#as f3tmm fcfee md &6i»iaan -rst*!©#!#® S f^cgyia. 
itaXica ( L m l  Betsrlm &od 
lutmcma {Wslgel) r«.f* Subb*  ^ wr© tised in tb@ cm 
seedling. jLafeefeiaBn* Tti^ G&rmm variety ©C wa# #tet«l,s@€ 
3*1# M«4«. ©f i»*it Stat© Ooliegs  ^ fii» &t Sp 
viyldlg .«! §» Xutm0&m w&re ooM&ct'&d mmr Asms during t&© 
»®atli ©i": 'tli® Sibayiam MiilJ©# s#«d «#• 
I'pom tlie M-3Opat03?j at fete I#« Ststs, 
tet&M® Us## . in. imtfectlon Stui4@ii 
•'••Ite|.@aa Q-msmi'm sta.t©i-p te &#• 
sfeadt©#- ms- •©» imtist cotton ia m j!et:rS-4S.s&;y. tl» i@w» 
©f ilil#li. :ii«i limsd wltfc. »ia:t amek. «##€ 
&©ir@»€ wifcfc sateplal eontainiag tb# ^mp^mS' mt tlae 
iS»@ @f tl» «©#a in tiia-
im til# d©sci*lptiQn of tte exp&rimmt^ fJa® oosix^i-e auateyi#!. 
i»il lj»en previously tsst«t feat, hmmmm Qt tii# 
•XS*" 
0f 'fcii# of Um a ia»g©- o:f 
.aaterlal m&B #a th© seed, tn Jjio©«is%.iag tto# febe 
lemf mkm .dastM wrf .Matilj ©a tli©' ®#«4 mtll.BwIi 
mm&& «»« in, the spore bi«.3#» 1% ftpst mm& -attiosijfe 
ws# »M© t# gemisat# thw sparm. aa<l. thmm^ t® trmmtm tl©- g-eami-
:&'fs®r®.mass t©  ^ lie various pwfe# «.f tlie foimg 
Ualilc® thM -pit'mims: iwtliod.,. no% produc® 
inTsetion to $m s#efci»:i3ss ©r tissa#®' hj 
tb® psmifSM pT-mms* 
%t-e3togJtes3.. 
©fetei^ vatioriB of Infection -wer# .nad# wifefe fe©©* 
iiai^  «®ofcio»s. «iii stalled ta ae@t:oc«?mia© 
Artifi03*ilf ffiatarisl wliieii i»s fe# te s#©ti.0sed, 
S,B fsmffia. «it.a killed ia standard ©l^ oia -^aoeti© mad is a -a#!-
0©.iiti.iiialag 75 lal^  of <m& W id^# of, 
•©tt« elspeai® s®M: aB4 -si:* M W gfmmmk 
6«r#fel 4is0.#el;ioa vmdw •§, biaocular :iii.epose#p« 4t •»&§; pd«-
Mblm- m :^ #|»re' mrf ,retais# .w :^l# mmMMgrn: f©p fws:®r¥ati©ii*, 
fli© fertile l.§^m wm •mmme ,^ £i*0» th# ae .^ % **« '^ ##£11## 
a© «» t® ftsm amail blad©ii» As -§,pm- »s tli# !#«& 
tei.toe^a tko'##«dlimg was e.«p#fttl% mt tmm Jtaralt: 
'aisl fipoppeA i»t« tii© fixing flmM* 'Tery littl# sbrla^ag® 
cif ast©3?laX wms prot>^blj mt .r&pMifef «il;li 
Wm -di'SQeftim i»4# ••m& &M& because 
imB -micutijitm  ^ ©f tiio seedling. 
Mmmm of yiyidl® mntmSMMg. §mmMplMg rngmlm ©f 
iiolerospora w&m oollected aud fixed, diiring ku^ t^, 
sad durlii-g 19S4j •W'isr ttilwaiak®#., Mtrnms'SM,. 
l:mrm$ were grean and others ws2»e^ J.ii«i, temlag 
fills material was fixad in S'leiSEiins*s rasdi-um fluid, Bouin^e 
frnmsAim. ©lir^ aa-se-efei©. ao-lat3.-«m,4„ 
«d * aolmtlQa. md# of 75 p®r mmt: aeetic ml^ g 
m A-* #'f OSS' pmrnm^. aimomlQ aeldg, «iid S ial* «1" 'p^mmt 
f*©^«Me&yd#, alcohol, acetone, .and. bmfcyl. aleifeel. 
t#at@d- a# dala^dratisg ..assists In prsparatles  ^f#r ta 
pmr'atf to« • d@&jdr&:fe#d witii ^mfeyl sieofeul wm.& th® ©•a5.i#s%> 
emt. Gross ©i» l&agifeiidinal smtlom- & %# li^  mloroxis tliie-fe 
mmm *4® sad stained rlth WMwmSmg'"s triple 
t@3^1ia., hrmui.l%M.p. -mA ©3?s-stal'»wi«l.#t*-l«dia@» 
gmeral. aethoda wer© -wsM t&e of 
gem&iM&ttmg .©©^peires f©i* 
,-i8-
m^mimmAL Emmm 
Mn&l&m Blstcsry ©f gymiolgo3..a (Saec.l Scto^efc#!?* 
l)©T8l0p»3it 0t tfa© aaA the. 
stages Sji tt© «iOT#iop»st of Sie 
m^mlnXc^X  ^ Biiailar fic? ttes© -a# 4©#©3?ilied fl?3? libiig© 
•by Istvaaaffi W«^#5? (40), bxA iWl* .fe@ ©-Ogofilum 
fcyi^ loailf a:f i»@g as mwQll&n «<!. -sf •& .lifi^  in. .exe#ptloiial 
-&m®& It aaf- fe# is «i.gli4» fM |'o«wtg ##g©ai:» fe#©)s»#s 
witli cjtoplaas md imcisl -.itt t^ lje or %ii@ 'i^ pim fce-
i^cli It. IM Attaefcad- file o-f fj»otoflasrn is iftppser i^ife-
iy 2»#;pl.d alme# a nimiber of ®>trias ts %li0 md 
ths nm»3.#i are elongated in tfe© airection at .fl.w iWtg* l..s^3..K, 
IfNm til® eateiyse# ©f tl» aael.#l lal^ © fefee #$.gsalm tia#f. 
& meb «« has beta des#fl1&-#  ^ for 
.s#ai>sw ©f fcb.© mtich. ankes tiiem dirf$,©-tii.fe tm 
s&b-t^ 've Im. wyy w#il #fesiii.©l sections* ioiaifcs'. ia #0ria3. 
•s.©ctloas of 14 T#img.., Mt app&rmtlj fuMy axp-aiiti^  mgouim 
tJmt f3?ip« #f fe© fj. MA S&oi*t3.f aftei* 
tli# m|>aa.si«D. liaa •&©©» eompleted, a sepfem elos#« fcli#' #o@«inis m.isd 
tlii Qo^oaiai wall tMslcens at all points ©xe#pfc tlie 
Mli» i® • . 
Iffce-F ti»- eafci'wi©® of fche, pi»©fc®pl.a.8m imt# tfe# 0#g!saiia,,. 
a83  ^ ©f fels  ^liuclei laep i^is© gp^afelf ttt sla© C i^s* lt2)» fli©: 
l»»b€f ©f @xpsM©€ ..nuclei w&s fouind t® rmag.© 1# aad .M 
.ill ooimts based oa ©©gonia. Th©« imel#! #i»itlfeaaii@0ns.lj 
paas into prophas## reaeii »taolia.s#ji a, stage wiicJa. imy .last,, 
as .Ims al«# a»tS.l M£teTmAMM^$  ^ .iafee m0Mmi 
md p^Tis l^a:©# .^ ftH tegtiix to take p3,a©a# • At 'till# .liwewi?#-
n© ®«ter«i« ^^pajfates tt» 'SoplitW' jpepiplaia,, 
aiid typleslly al.l. but one of tii# imel#!' i^#atM o» tlisi 
bouadary between these ref.ions (Pi3» 1.3)» 'BiiM mgmmw-
mSMx felmt of st#v«s.- %» tti&t &m- oasl«t is »p®rt#d .t#-
in tl» ^oaflsHSai#. repts'ts .aH %bm amel#.i m »!"« 
.gating't# tl2«' perlplftM lateJ» .ea# amclsa#' ®iit@3Plag-1&® 
oopla«» 
i^ lBg .^® B-i til# amclei de#e.Fil>«d, tii@re 
'M0pm&B is 'tfe# mw^m the oogoaiaa- m mm»m o# 
•liiieli tmw^hm in hxiXk  ^ Whts  ^ ifciela 'h&B te#ini. 
^©a,ll@4 tli@ tof Strn'mmp •1®:#. ia 
m »s«- ©f tb@ 
wmMt, •Aieli i*«»ias clos© tm tli# cosmeeratro®, m 
4i^ i.si«ft,» Qm f0f t&©' .i*#*Mltiag- 4&»#ifcer m«el#£ Is 'mmmi&y 
diffSdalt t© s#e &#««»# ia tM ©««oe©iiti:nsB'.iFtg*  ^
Ml &t %im ami®! ia w^m^' * 
.mitosis tfee  ^ resulting nuclei ©ntsi^  m w&mt±n$ .atag®  ^
aft®!" '^ ai.eb ®ost^  w all of tlias, fiivS.#® mgmim.m , 8#e0jc  ^
di^ isloM »S «il plac® til# Bmm fciWi*, It Is not 
t© flai melsi i», irarious Js-trnges of #$©0Bia. 
tim' •m.eiM -iM Um mgmlwa. m m^^rg&lMg mwmr&l 
divisions, *©ttt * t^evmw reports only 0B# division ef th& mgpni&l 
umeie-l* FS.:gm*& Is# 'is intei'eating i» ©©imestioa la.'ttoat-
i&t© prooLas# taaelel ar® In- tis# ooplasm. 'SbsIi a. 
f igm?# ©mat l» by tliat oa# Mm 
r&mlM&d hmitioA ttie oof>l»si fei»'.divisiQus. 1mm «1» 
remtiy t&Mrni plae®* liiotlier # l^anafei«s woold efcss«® timt two 
wMA ia tim 0@pM.« so€ faaw Imt ©n.## md 
.aF@- abcwit t# umlergo tli© seooM Pmrti^ r tliat 
ooijonlai sii-©l-0l 4i^ d© at twX^m is to^b© f6t«l is 
&f mQlmi. *4® a% tiw tS» oC entrase® .G-f tii© mcsl-ems fss^m-
Mie- anthsrlditjai, Sacsii^  counts im W oo.3onia fr©ffl #0 te  ^
atteiftt* S©#a M'tm" ,©©g«iiS.«l iiax©4#i Imve fc® €ivi:i©|( 
tm% &m iagfeefftt® oa? migrate iaito to feriplmss, slisgle 
mmclSbus becorain^  ^ iaibei#®4 is t&e o©©a©#«t3n2S».-
fli<^s© wbieli. o©#»|^  the peripii#i?  ^ Qi th& 
oo^onMm &ay© tbm mms «f tj&&ir mi to tie sp:iBdi0a fsrallei t© a 
%aiig«tfe of ©ogoataa »& tfa® wmmiMiMg .iae3.,©t €0 
iiofc m%mr tli© mpXimm* fb# Etaesl^ a® wmmSMins »#•«!* tbe eoea©-' 
4ia «elj m wmy timb 011® .4«,tts^ter a«el#itst reaaia® 
la til® 
M. hms h0m p?@viottsly ie@s set «:#« %o he 
:S. typiesl^  si3Biilt«i#pa$ ^ee-oua aitetis m# Wil#! ai»# 
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Stage, fls# gpinC!© C i^g* «ad nay i?# 
pointed, txie ©ad of ti # spliidlo endJjig in & 
4a:^ iy ti»i. ttie • »l*rotmdln.g cytoplasm wi wliielx mi^ t h® 
eoi^ idared fee » ©•©utresom©. boa/ €©«s howsir©**,, 
ihow In all. preparations* 
&t smMphsBM: tlie ehromosoaes were S0at#i»t bmt 
i 
ta© x and y eliros©:i9ii» dese i^bed tof H\jlilaaci- (Pis» SslO) w#r® 
•B0t It »o»M t^ imt aost or nil Qt %im et!»ae-' 
somes Hav© terainml attaebinents,.. J.t t«lopl as# tb© 
gradixally identity. 
-, f&© liscoiae® attae&M t©. th& #t m. Tsafj* 
mmtlf- #tsg© ,aji^  eoafcaing, at fir at thr-#e ©r fioar laael^ i.#; Tim 
first si.tosia' tast &f tim #.©§Qaial ;au#ieS m lii*t bf 
tiat end of tl® first proplias© in the oegaai^ j,-, tii# mielei Im 
tto0 antheridium i^?e alraaclj divided, 
lliil© reports but ©f tlie imc.l«l ia 
tlae BxitlmriMimmg: ttee  ^ pr©»©2ife atu  ^»©m# t© ila©w tliat two. aite#«-s 
t&^s p-le.e#«- m-clei i^ e mt lat® froipi»»« 
ef tM firat o.eg®iiial division t#,"&¥ t&3«# t® 
.f»a.r la ,ia»ab#if,«- llawn cases we-r#' in six to 
mlgUt an6l@l w#r» fr###iit :iB the aatterlSlm at •# I^g t^lf 
Xmtmp stag®*, -fctw© SBlfearidia a.t- tl» t^Si^ mf J?©rtilimticaa. 
w®r© f-0«d fc© f0s»«s Mght t© IS m©!®! -saad •ftt .lat®i? @tmg«s 
a |^S»oxl»mt©ly tfce. #«ta8 Btiatoer m» foisffld te Ij# preset* Tk### 
©Qimt# would BQ%m iMieate tl»t tter# «r® t* sitos@s la tfe# 
••Si--. 
fl» att©#®® pise# i» I2se. «r© S:lJttilar 
ta -fclios©- .p-i-aHS# ia tlie ©-ogsiiSim,. Afeout 14 
wsf® t&m& -afc »t«ptlx#s®- botl: divlslen#:- i'Flg* g-|-€-).-« 
#©rtili»tiQS..iiai. of the oogpor©# 
M hm- pomtM.. previotM-li-,. mfcladi*Miiam i» 
.-atit.-a,eii#d, to t^he- o©gonl.m at » #-«% #tag©,, • h&imr& tfe-e mielel. 
i» tlie- -•Qogottiuai. .fravs ©-nl-argM. fo'" tbt first tlaa- mi«I .]^ ^#irl©iis 
•tht&kmmi.mg ©t tM wll -©-f 'tfes &t- tti# pol-mt ©,f 
s%fea,sim«s% #f" lii® mtherldl-u®. t# f&e oogonluija -^0 wall- ©f 
latfeeS'- ^Msin« fejb.M» It $,m of tea Impossible t-0 41®*bi2®ulsii 
thm ©f tHe %m sss org®® slae® h&t^  tbim 
miM firmly pm-mmS. together il'lz* lt-4j# Careful obsex i^ratlos 
fm-Sl®  ^ to> a bulgl^ . ©f t&a .^rlplasKa- lat<j t-ii® -aiitliar-
idlm to thQ entraae® «f tk® siatlaeFMial tub© into 
til© o©goai»» fh© projeetion produced la- ttils wayg ,^ th,® ''I'©-
papillik*  ^ of Wftger- -ii&l *bleli. I»a® f©aal Im mm  ^
q£ Mis Peronosparales, .msf 'mst l&e p?«Siii©^a. In S©l.®»iip3sp« 
mT- it m&f b-6-. wmy tmrnpm&j ia aatifflp#* 
tit© aa©l#i t# is bO'tli 0f tise mm 
#3?gaa«;,.. tb®-p®- aay hm- »«v«3?al aaulsi -the •e&mo&mtrwsk  ^ E&w  ^
last .pr#vle(as t© tti# eat^ aa-o# ©f -tli#- =©a»Jiigatloa fcmb©,. 
th@ © l^»s-m Meo»s- '^inmeiest:©-... Sine# a© (iggmwatteg im$l@i 
w#» st mia ttags,. It Is: tliat tii# ime-l®l ia 
t^ © #t&®sr tlim tb®'proaneleus ^  ad^at© to, tli© p@i»tplas®* 
figures «iagg©sfciiig t&i:». wmm mrnmw .^ aad C3t| •«!.,«« 
•reported, s»eli m aigT«ticm «; taking pl&e#» it tM-n, stag#,. wMifitli 
is Jwt prprisma to tb® mti*aa©# ©f tb# •.»tto.®=3P-
idi«j», iio inst«©« mp observed , lasiF® ^uaa oa# atieisi^ . wm 
fcraai in the #©plit,ia» Mkewise# sij®# ^goimti©a*j, ©i* tii# €if-
r@i»eiiti«tiQa mi aa^ pto®# :'is, 
&©l@r©si>^&  ^ mtlier slowly, it be pm&Mthlm-' Kaelei t© 
»ig»te. from #a© r®§ioa to 
Sliertif •&£%& ^g©asti6ii b©sins tlas- ©isfslssii fe'®,#(£»:S- ^ is-
pl&mA tfom tiiss &f fe© oosoaitra tewsM tti® sid® to wbXtM 
th0 a»fcl®:ri<iim i# mtta^©^*  ^ Sb# 0&pM«a lato oo-^ ntaet 
•«rith tb© wsll 0t ttB oogonixm at m .Mtm stag# iPi£j. I54) at 
ifeteli tin® tia@ oo#pii#:r# is % m €#fiatt® 
mllB tM I^wta^dem* 
. '^m.Jtigati^ B tab© enters- tli-© rn&MmSmt % imftturin  ^ tfee-
. tMii.'^ ©®S®ttlal fl^ - tufe#' •ff®a!»ti'-at#»- mpMly iat©: '.fcte® -^ ^©s'piis^e 
and asf" gf» scss# distKi## into tli# b f^€tr& it rv.jit'tm'&m 
{Fig* fi-giiy© XiB- thm p&a-tti'at-im fciie e©ja|tigation 
tafe# t© .aMpr#xia»tdl^  it# gx*eat©st 
As intorsstoj future of tto saifeffaiae-# «-f tbe fipoa 
tlie -satberMim. it tli# t-ia# of its ,®it3fa»©#:* As is., figur# 
liS th0 coajmgstloa talJ© imB TOII witMM tlas CKS^splier# 
the mcl@ias- ims- l«ft tli© satlieriiliaii* Sst ml© prmmcl&m 
ia eloasatetl sal s&mwlmt pointed at Wm tims »f its m^T-&nm 
isto tb® tube.. J-fter tli# melew hm the l«igtlx of' t&e 
-emj:agat;l.c« tb# Im&Mm ^«xrs%g -05030. .-ail'Oia.ag 
m w®ll MB mm eytoplam 'to mut&t-' 
©CMipliei*©# , Ajptsr its tm>M' it» tube tto# a^# ptrnm . 
«©i«t» feife^^mes spheriiwal -sad 'm&f lata %im 
&mm& •aass of cytoplasm ia which the p-Fonucleus is la* 
be^M* • QnXf m& hm Wsm 0t>®«rp®4 te tete-tfc©-
©ogoniiaa f^om tbe antharidiWi. 
Tim miha&%um%.t h,istor»j of tlx© <s&riJi3^«tio2i teb6 1# 
wtoali vague tefc it am b© #ees tli® mpimm for goii#ti»-
tl5© .latdseri'Sial 'ha® ©at©r-@d* 4pp--«r©ii.^ 3,y tij.6- tub# €#« 
geaarsfe®®- «y  ^»«3»t of* it is absorbed %• Hi© S;yfc®pIa;:S» -of Ma© 
At first ttm wm.^ 0m from fclie antfeorjUliTO is- gli^ tiy 
Bmmltm l:-h«a tbe fewi# UmmmmT., Bmam 
reaefe®# tfe# s«# -Si-» -a# latter. la Seltrospors fela# tm& 
rracl«i wlii©fe *iil altiiMtely £%mm ia«-f»#»-«is; in .mim tmtll 
«»'eonalderably Mw'gm -fclaaa %h&j were befor© %im .tiiitiiij., #tep# 
fertilizatioa took' aeaami • a»®2.©i iea¥@ 
•mBumentrwa. as feoclsr begiim to disa;ff©:-»j? fc:lj« 
b0C©»@ separated B&wm aistanc© freaa eael: ^©tliei'* • fus-lm, 
-if- 4#3AfSta £m^- m ti*:, Msy -cl«ig##-' t--8l£isg 
in th© ;css©s!|to©.re -aftsr tlis ©aferaae# -©df t&@ saelsus' tte 
aiitlie.rldlita wd pitmflom- t©- ]fegrfQg«my# 
fbi!-. wi:i ..#f fcbe •©OSP--O3P0 bsgJji# to tli© 
Img #a1b«i!'-©4. from aiifeeridiiaa» fMs w&ll was ©fe*-
served to to© fomad a# » of tM <si<0piasia» Suriag tMs 
process t^ er# nay mem directly S»M#. I4is awelsp-feg mil 
a -uti^ww hmk& &t aiasll granules* ffct. wsJXX so tmm& S». -e-CTpwat 
of tm l^ @rs, a ir#rj tiiia aatd 8ffio#fcli ts&^s 
and a raicli toicfer .lajef., the endo^»«* 'Thmm  ^ •m'^  s©t e^aailf^  
aistlsgplsfe# .^ &•» «sii/®%&sr« It cm «#« tli-«.t 'tfe#' 
«JL1 Qi: tlie mspmrn- SeS r^ospora is irepj siapl® 
i^ tb. of faiigi a® Albug# la wliiefe. Steveaw- - -its) 
«5ci Tsaii,:^  {35} liw# described the ©xospor® m ml&hm&tp ia »» 
fear© arislag ffiom tlae pwiflasm* Shil® it 1# .fispsifele 
tli© psrlfla#® aatf flmy'' s©» 'pii^ M oi 
#j:oBpore .Sa Selerospora, this would mllk#l;y Si-no® t!h# 
is wrj- Meli- limited .4a .iaid 4(8g®a@ra<;,i*« 
•mffcer' fes f^clltzafcicMa to# ti^ en plaa®... .Anotaa i^*- |3(«siMll% is 
t*mfe ,s.<5!l®»sixs;ra .€©©«• imvs-' m. %o Qiat 
©f tm-. -©f w^sl.l «r# 
fc© t&# tmm layers of t&s ©ndospoi*® «C ilDs^© .»d 1&©- thieteeia©€ 
*liji tlj© ©©fQuim %ije .exosfejr®!,* 
i>u3?iag tix©. .f#Mation @f .tSi® -mil tii© tiswi wtil 
tfe®. ©@-g:@alim,l?©e©a## •«sS a&y #ea# Mt© eoat&e.t 
fctofe mn^mB ftt. plaot#* tw© walls,; b#*ewear» retain' 
their Mmtitf -asll fel»«t »iiil i$ i®' possible' t# -tb® •©©»^3P# 
:#f tee * ,^1 #f .©sg^aim 'by #a tM -^ ^mm gl»« 
the liwimg oospores, are »jQatsd la wter* 
M .iMicatdi. ia Figui»e 1j6 lib® oosperm 
aiws'% s#»sal fmicm 
t'skes pla.e@ pesfciEg numlBlg ms. m» instane© was' ob-
of tb.® fasioa takirtj laee fe0tw©©a. saei©!, ©©mfcsiaing 
ctt-cmsimm&m &.» was reported by Berl^s© 13.) foa? "bevq&qst^oi^m 
Alsineayua ami ?,.» effUa»-» fbe t»>- aiaslei ocai,# lat^a ©©at:«-et 
i^'Seii, ©ttie^r ma& UmSj* dimmlw-& Wm p©i&# 
of contact# fli© rettemicm of om mittimus- «©©» ts cozv-
timous with tlist; mi thB otlier, SOK10 figxires 1 iuj.cat-e Si&fc til# 
m#:leolas 'Of tis© presmelatis f-m&& mS,th feat @f Ifee fesale* 
Sucl @. ph-eiifcoaidrKsa fcaa .also to®* »p0rtM .f©r Feronospoim efftaa;m 
bj,, faa  ^ (55).* Ultlmtcly tia# .fttsioii. a'aelstia ©cajfealiis isat 0»© 
jmelesiias • 
, Ifc v&B A'mT  ^ ciiipiag tiie emii*## ©f tMi 
gafe|.«;. to flisfi feS3»©3.«at©- wiiisli w&m »*. 
tare, frea t^e eesiditioa of %um ©esitral h&^ a»d. tlie-. 
••&&WP&TQ. walls# Ste©# a© trace of a liivlslcai. ^ of Iflta 
nucleus was. before the oiospof©# wisye la, 
conditions -laiS^r wM@fe they geminate., St ipt^M mm& tliat 
w.':!- to# #© delai^ d ttost tJs# oosp©F-@ i# ia soa©  ^
fBSt&ae«s bi«uol©at©^* Mmmv&r, tJie fusisja of miclei is josr* 
Ballf #0 grafiml t&al: nil :fti»ti^ caas.l oospores M.|* coatsiii a 
fusi» nucleus V Ifca tfe,© other liasd, :^oag rips e®i-p©3?«f, wiiich 
im4 soak  ^for si:s bours is soil mt«r*- ao» tj^taaees we2»^$. 
to- coat.als. stages wliich with tliose of -tlie 
I i^on nucleus observed awing dovelops^ont of th# oospore. 
It is difficult 'hq mspotqm: tii wM '^ -feli:© 'nnelei 
saea t© fus© after fe# resting period actii^ ly gemlisat#.* Mmt-f 
wer, oospores of ••^© .saae material wbicli w .^r© fix@€ 12 1ioiiJ's 
later dl4 not. lm"y© nael®i i^eli e:shi.bit«d fa.s:i©ii • stag©#* it 
would seoa possible that the fusion of tti© sexual nucxsl isfejr 
in s«s ia8t«ae#s mm i^layed fciiiti it talEW plao@ after %h® 
resting period h.m hmmi aidod». 
T> © disintegration of the aati»ri«lis» starts.-SQfon after 
ftrfeillmtiim -aM. .«s:tfe#ridia are salA&m foajad to- b#- -qh 
»feiir#--eosfpffiE'eg*- i)«r-Smg the <ieirelopm©sit «f tfe© -^esiJiar© -wall 
•&m :Snp&miwmfmtj' raael#! in the ooge-aium- feegM t© 4©s®Berat« 
al#ag .wife, tim r«#t -©f tii« periplasa# H@ww@r,, l.t is p&».#ibl# 
-t# ebsorve t&ess nuclei after -^© ©©spore i»- w»ll i#ir#l©f«4# 
-B-£r©-®tl|' aft;#r flie aitx'm#® &i t e 
in til© ojtopla«m of t&e o-ospor© i«Qr 'Mftll Ijcidi©# liaiisli. 
«tala -O-fily sli,^ tl^  «itli ras' of tli® Mm t&©- Q©#p<»*# 
mattire# b©^» aoi»# niw-r#iia m& iiier®-ase In sis#* 
S i^ist-isallj tli#f mbmmm ia. tb© e'*®t-©r of tii® ©0Spore to- font m 
®©atr&l b®dy« fliis bofiy CFig, Is6} l3«®oa©s qtilfc© l-arg®,. 
cosgjletelj r©pls>©iiig tli@ coaaocentnosi,.lias- hmm by 
W&.S©r {Ml 'Sn ©@.a# of 41bttg:o ©aa^M-a a:# l)#3a.g tomma. l^ y 
thm ^©©lamilatloa of •©•ll, TBmig {S&-) eossi^ ®re€ 'mis bo% 
fe3 »nalst of -SOT®ral sixhbtmmmbsiaefe a# a©taelir«®fttlii., «1» 
'biMlno-iis,,, •©.eaptsa^s -ajaS oils* Ite*ia-g Wm -s-©iDo?t» of 
tMa iss^#atigatioii. it 'wm ©b-##rve€ tlmt tli@ la que t^icm 
m tomA SB Belmrm&mm twpm b3.m:^k wMh o«i@' 'a.cM... 
Mow&ver'g. Am tim spares- wmw erutbeA «i miWi •Sudm  ^III 
til© centra f&lMd to give ittio F«d atnia reaelsiom oMmotsr-* 
Istic sf fats»: tii som sporm ccsntainiiig seTOral b0di@# 
had evidently a©t » yot fused to f or i tii© large bod}/,; it wa® 
foaad timfc eerfcai» of tti### gl®btil.@s tursed md iritJa Saasas, III., 
Jven o<s«p©3*«« solMetM Is tfa# field. eoiitsinecL globules #f .oil 
in tl'i6 mm wm nhmm if tlielr reaction to botL Stidita. 
Ill and. a solution of mlcanriln in 50 percent It wa«M 
therefore eeem that t&e material in qu-eatioaa is not m 
tm%* 
#0iie-rijL &£\ qmrnm'^  
frewxims t© th# froiucti m of the g«s® tuhm smrn^ 0hm.gm 
tak® plae® io tb® oospca*e» .tn# of the most eoii»|>i©«o«ii #f 
these is the .gradual digCfstiQit of the lai*ge ©miral to#dy» fh© 
f©»t«i»@s <2>.f this  ^ phea©«»m a&j b© foliciwt4 ia livln-g 
aaterl.ml lasit i.ts critical details imj be mmn onl i-a stained 
•mettmm* Tim e^atral feo% to lis*.© .a. .tlm&jf. 
textur#, si 10® it Is wr|' mmsllj fcorn witia the imltm- ia. #.©gt-ioa» 
ias «id Mf fee' Bmxi «a: fragTO,Kfc©€ pi.#©## *ii»ii m.MpQS'm. ar# , 
.©.mehed* tt .first tM# Is .f.g.s&ritlslli' hc»©g-^ #c«s  ^ emsft 
that it my possess a few mctsole  ^ eestaim- a. »«bstgB©:® 
©f m ImM wMmm aafc-ar#* Ono of mm f ifst evi-»-
•ionces of oos or-© geminatiori visible, ia soctioii@4 Jittfeeri^  
•Ig/ til©' initial M tli® digss'tiaa. of tli# &mtmt .'bedf.; 
Soon after the spores ba^e beexi placed ©a laolst 
tiie proper conditions f©r germination, ©» m&f tlim  ^
pita &1& at f#riffetry 'tiie -eestfrnl. h&aj* 
These pits leitS timm tn© outs id® aai extend .into tre ®f 
'a*t#ri^ iSl, in s^eli m m to produea a spoiagf 
•aiae©.. As tii© geriaiimttos contiim©® tii©#® pit® to#eoa#. l»s#r. 
.S»#»tiaally tiie pits ana in xaany ins tan### entire . 
^©% m.f to# divid@4'm awsral 'M #tli®r 'mms-
t|i@ ui^ ostiou: Jwy tako place aore rapidlj ®a &m sM&' tlissa ,©b 
til# #t^r. • .m '^mh msm the emU*s3. b©dj say jpr@s«»fc tlas 
-0tttl.la# of m cresent, WltJjaftfcoly, usiiallf b-afere tim ,g#f«a ttaba 
M ti 0 oospore l3@ec»s free of itll of t&®-
-etaibral, feodf« 
M h&M "fetta p-mwtmm  ^ oospore is, rioli. in oil,, 
is. t&d r#atli% f««t® sm&m wiili mSmei. IXI «ad 
ftl^ eaiaais indieat©# tlist as tl» central tbe 
aomt of oil is tl» spore increasos. G®rsiimt#d .@«>#por#«: 
lisd p»dias#d g@m. tmfew mmm t#st#d for -oii la tfe®. s«@ 
w&j. *w.f rounded oil drops w&m 4wo»i;trat#4 bf -^©s# test# 
•a# fee-iiig p'essaat Jto. fell® feifes#-# 
Asmt-hmr i»y be ©'bs^w^d, ia fcii© g@raiiw.» 
tim process Is the tliiiming in tb# wall of tbe oospore,. Ws,^ . 
tB© .sf^-or# is im tti# r«stiBg eenditioa tlil« «11 ha# hmmi f oimd 
to an aforage tiiielm-®'®.# of fomr mtsroat,. Imt aft#r tfe® 
gmsrn tmfe® th& tMekkm-Ms of tis.® wall wmm 
U© ii¥e3?ag-Q MiiJli. 1©SE Uxmi oao ale^pon. 
Afte? the &£ tlie oospore •fo©co»s., tliiB tli©. ipes?e be­
gins t© #ea<l «l; a s#fm tiite©*. The gr©#s af.tbis f-&r^ 
laaticrjR h&vm- 1^0«^@|r uim*m 'CiOl, tasmgi mf-ms. 
:aM .IfGrysET {7)^ , Slss-Ii3*e i5)\, Seston'•asd" 
C44|, as6 .aai Aliais i^i (30|;# (3) fi©,tiai'©s. 
©r JMrf genu «©i»giiig .f^#a an©, -spar© aaoL. Mtvmm (14) 
m&ntlom- tliat gsarift t«b@s leav© fee fcia® saisfeg 
openiag: in ttoe «,goiiiii wall#. Oospores .im-g'# g®3f«lmt@4 
#t '"rari-oiaS' Aiiriag »• p© r^i©4. '©f mar# tbau fomr-
is .»©. em*# toss »sr$ ti*a- •m^b- 'gers tmln# to®#B s#«i fe© frcam 
©a# t% !«• mt t#. fSM t&at th® geisa 
taM hvmmUm |*aMl&f©ly after it '!»# ®a#rg©€ from tfe# spor©-*. 
©erai tuoes efesewe-d t© have lie« tiaier tkt ©oMifciajas 
©I* %&»©• #'3ii#ri»eat» l«iF# la«ri.ftfei|r ^©a t^rmfc^a turcwi.# 'the 
•fclato spssfc - l^&h rsMla® :lJt tfa© w&ll Oi tij© ©<ifoaim • .asKi iliieSi 
ii^©«.t©s tl® p3La©e itoi«sli tla©. m^hmld-tm&. mm 
fills tliia. 1» ©lss-#rr@fi witli #as@ .la seotiow of rip© .o©-
&porm* fim ttife® t# iiyslii® Sji fee isisSitim- .aiid MicrWB 
a- sii^ ^r .©f r€iaiKie4 bowli#® msa fta© gramlar cytoplaaa* 
WmQl^ m tk® g#«iiaafeigii of. .tHe oospore-* 
IkmMg fe:ftke. @«r.3.y istag.§® of tfa© oospore g«raiaati.on ;pr©-
oMMg the productloa sf tli.« g#rs ttoer© Is a riipM ia«-. 
la »%m  ^'ti® msMsCte® -©f tSie- iB«eleu«» 
. t;aa©ous wit* tie ©ajsansicm #1" amsslaolms t$i® F®%i.§alia. %®» 
0«#s mmb. 
tTmmtomtM. lat© it mm» fla© tlaceafls* Afc. tJiia sfeag® (Fig#-
BsXg) 'Iti#. .tlie ftiaiom nueleos wm foijfKi b® 
f #1 aicycaat# S#®# .iMSeations af of fermts w@» .©t)» 
aerired  ^femis tiie thre^^a wr© »© »siv®a tog©t&©3? md so fine 
'tti&fe it was,. *6fy -aifi'i«i3a..% t© fii#,lif' fcra#' r#^&fe.io»sM.p».», 
A notlcsable feafcwt af this sta^© is tlie of ttie .wsi-
eleolttS» Alt&mgk. fit; first it oecupie® t, s#iiteal, po#itloa i». 
febs imeleuSj^  tM •ssiel.s©i«s was obsert#  ^ t-'afe# -af- .•&. p^sitei-aii. 
^»s«3? to, or t-amefc .^g.> Iti# naeiear agistorliiie#, Siicii figure® lia-icsli 
mO' aot 'i» timss earlj iWi^ * 2tM1 
suggest th# ^mxqw&t^  stage, #£t«m aeslbi^ Bi^  la ©ftoioglcal 
lit©rattare» 
4ft©.2p tlis • fePia.8f&»ation of th© reti^ alm imSe. tb®-
of propliaB® tnos e follows m gfaisMtl ^^mtrao-
of th@mm tiimmm::* Is tMe prff#e«»- tm&s- plae# tijs- viai-
Mlifcy ©f ta» increases mfeil-it is p©sslfel# 
ptei£ ©mt iailirMTml m«l3©ps of the ei©3qpie®iiat=«:.. Jja 
m&U stages ifc. i# psssiM© to e#mfc «l» 08 'r&itj 
^wmxl ciiromimmm'b.* 'bm largest ci3ro»s©i»s iter© f&md t-o b© 
slmtt -ea© -ia m'mgthf hmmmr, msmi ps:*0§im  ^ .ms,' 
©f filt^ FS fo-" mieroscopic study the isH^sr aiasl a?*##-
latioasMps can l>€ readily fiot©mln©d«. Such Gto'«#ii©a'as 
fee to hm i». Figup© gtlf: attelem* tn 
a prophasi© stage, mlmn j^ ©ariy dl;sMiissis, c t^felfeSijg S4 
bivalent ciiroaog«S:S» Such fl^ xxre# -wmm- a -^t. meiswaa,. tjat isi# 
t o  t i i e  s a 4 l l  8 i » -  Q h r o m x i s o m m :  . a l s o  t o « e « . - Q S «  . © f ,  
tendo'ficy f0i*'th.©-ipel^ olus to obscure, tlie. pictureit wa#. :a&t 
always possible to 13^0 satisfactory t» * 
.tendency to r^ tlie saaller uerai>ei*ii of. corapl^ saent to fe©. ofe-
'•:teiir©4 by tli© larger* &ltlio-a  ^ tlis o.f tli# M-
••Treats itt m0m S-asfcimeesi asy "be sesa t# b#. .patfooi* loose, J®. 
iii3taii©.-#s.|f. ©specially in ©erlier stages of diiOclaetiSj, 
tbe &s#o©iafe:|.o» t# irea?y eio.©#» 
later stao*®® ©.i' dlslcijaeais' «id fcli©.. w©,f»@ 
Toi^ . t©-- mtligr f^es-.0u3p .^.,, ia .fee -^ams:# ..ftages Bmm-
to ba of ai-iort diaration mixi alao becaus® tb© Isrg© nns%&<&lxm 
obscures tlie cii2»raEOSc»»s*. It sliould toe .Ssfils-sati^  • «t tlJl.# 
piolat ti»t .fete feMatlsa o.f ttee #sisa«rs0ia©« dui*lag 
ttis of tfc# fusion, nucleus Is. not a#©0^«l:ad % a 
ia ®las of lai# Btt0l©olus:» =9a Oittoer fesad, tMs-
Iji^ ay. iae»as«®. la ^ Isi# dwj'iag: tiie mfeii*© toratlon. -of ttie 
s©», 
1S$t- iSfiMls of tlis firat i^ twirnXm. of tias fttsioa 
ii intyaauclsar* Ife definite e@ntPOS#ffls® vme •0tosei'ir©a It 
litoly fe.at •Mmj p»©.s©nt during t&e- dl-rlsioms of 
the amclel ta liie mmprnrnm: fhe first iadlsatitm of .^  Saitls-
tl<m. ©f til;© = .^spliiis# is tli@. alongatioa of Sie aueleua.. Bii# 
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tim tm, of -tfe#' 
a rigure iS' wliiefe tim eta*o»@a-eMa. f©^BS %mm-
h^Xlam emg^iS' .im «M,0la tifce ©wi# jmeieolw 
imbedaaii- {fiq* 2tV7}, As tli® ©ioi^stloa fciie smclaeXtas 
jfe eonstrlcts ia tii© cmfcer so m to- -siaaalafce a 
It i;g ,p0«-ai^ l©, ..by ".laeans of tlae ,Flesiaia.g^*8- tfipi.© 
to n-aclm# ai^  laatsrifil ir.io:3.#t,* .S"^ ieii 
flfjure# fclie ,^ #e«i?s!r^e#.:Qfrm. lai'ge red attab».lje,13., ^ ^©apjj.ed 
®m ©jaoii eM' Kith m niolet reticulum# Affe@j^  tii©- {H-^ istoa of 
ttia, Kttel.edlto# iias cortpletsd, ilse t*o Bsmf :iiijc3.©0li eontraet 
mm@iAi8.%» fli0 fe»CJ sfcill eoiaiest.M witjli 
m •^Xeii %& e i^dcaitXy tlie PBimixis px,.>^hfs^ aw-leaa? 
<sjf Mis feslos sael;©tts» fii# t'«iFo uuclei s# .pr i^a.©  ^ b©^-piM'' S:e^« 
aj^ t^ sd fr^ .,ope hf Mmm .dlBtmm- {Fi;> ,3^18) • ' 
meQuenfc  ^ ©aslet .^©es« potmildd r&tiquims. .gradmalli-
%mm Its ' 
fln« of  ^ dattf i^ber .m«?£-le4 is .sSailai'^  ia its, 
outline |;,e Uw of atiel'sa#,* fiie .pr©-*' 
:^ as© i#..,.. hm&v&Wp 6oasid#rabl.j Ho pa.irlag ©f eiar®2i«-
dg<m>©s -ifa» ©b##i*vea mM- ©f oljroTOSoiae# fotipd. at Isit© 
p r ^ p l i a s © t © - , ^ ®  , M  C l ' l g *  ' f  f l i ©  s a e , l © 0 l » s ' d i i r M e s  
dm?-!' th© dlvl^ aios oX imolei ,i» ,a, .mmmmr ©ImiXar to tli@, 
•fli'st, division* ia© t© 14i© aeparatlos of %m tm. im-
©l#t ,of fell# ftislQH it was m% «asf t® tetM of 
fch# second dl^ isiom .figs^es g-i»«smt ia sa» ssetlon* 
-••SS* 
fbs tlaSi»€ 4l¥is$.0's pl&m- tm fcli© ©ogioui'w is similar 
in all major detail# t# tte seeoud i^visiaa* M iafe©' propls&t® 
14 cliFomosc®« to be present but t- l^s mmMM 
mt b^m im «11 a-a l^ei. ©f tim #i«' iis©l»s 
f.x, . 2:16). 
It 'WcmlS mm tliat ms a. i*mle ta  ^
tli®; ©osp-oye l>®for© it pa^oduess tlxe ^rsi tube* fte iat#3? €i« 
visions taJdag pla^e© la ttie oospore ar© apparestl^  Mtetle l^ 
*itli t;i»; ttoJLM dlvisloa,, imm because ox" tb# dm^rnmm sm m%m O-f 
tM- molei diifiag tills series of cilvlsloas^  ^ it 'mM- mot iJo®®ibl© 
ti^  a#t@»il»'- fell©- o€ til®-- 41iri#laa* • It i«-
quite f#jislfel0 tliSLt after the nucleolus teas reached tit© sl»e m 
found Is ti^ e it dlsappeai's wltx each division ©f tfe# 
am€l#tig  ^ la * aarmer siiullar' fe# tlmt 4:»©rlb#t mtoQ'r# tm tile 
ia fc# ©ogonim aisd wm antheridlw*. 
Som &£'tm the n.uclei Mfe o©«d@<l to dlftd .^ ©r la, #o» 
Instanc©® befoy® irnim: eeasM to dlYM©, tl» «sll ©f t:|© 
oospore, -^-ich is aw quite thiii, pi^ otrudes at tlie mpmt- Qfp«»lt« 
the tmii si>@t la -to oo.so:al&l *mll Ctlg# .Esll • After th# feisfe© 
has pa»t^ ats€ fc.l3*<3ugli th© «mll 0f th# oogonium the ••eeelsl |j©gla 
t© ffitsa? s@i« Is tlie im#l«l mt^ - Umy mmmi to 
i».ftB,CTil3l« tto mMl9 p.:^ .0»a«sa©a'S ia sisspe (Fig» 2ja), Th&f are 
eQfflslderablj elongated* Ih solder ataijes the fsm-
stlm m£ fee g«jRB- tv^m tbsa om ©f th#s# amel&l 
wAj' b# m-&mL la 'w&m&ltmm te- :#at©r -the tube* «11  ^ th© 
msmm ,.nm te.lb« ma wltM all fcM, 
•plmm ef tbe ©©.spore* Ti-'e nuclei in tli.© .gem tu^rn ©Mily 
,@#@11, bieeiaiis^e of tsli©..l3p teaspicuous nucle i^l. CFig* 
axi dyawiass wem mm witfc' feb® ai«i of a esi»» 
lucida« 
%» X 1,550• A drawing of a jovngrngmilvm iisd 
almost coiaplstecl ©^{panslon. 
Urn. X 1,350» A drawinix of an oogoniiBa with slii^ tly 
•fclilckcasd wall and to which hi antheridi-um ha<i 
becosse attaciaed. 
3« X 1,050. A drawln,^  of mi oospore in which 
Eomtion and the first division of the nuclei In the oogoniua Imr© started to talc© place. 
4» X Ij^ SSO, A drawiur; of an oogoalm ia irtiish m 
33iature ooaphere iias been producod. 
§• X 1,050, A drawiag of an oo^^onlvm in which th@ 
conjugation tube hac entered the oosphere and th© 
smls pronucleus ims  ^ startod to ®nt©r the oonju--
Ration tube. 
'$m X 1,S50. A drmwing of *. nmaMy mmtmm «s.pore 
in wliich the pmmiGX&i mm- .fusliig*. 

S,:g 2, md S, X 1,350» Ba^awiugg 
nating oospores. 
4, 1 2,500. Dra '^in:-, of an antheriiii-« in •&&«' 
first flivisloa of the nuclei ifes pl«©», 
S» x 2,300» Drawiii^  of tiie rupfcured end of the asiiv 
Jugatioa tube from whioli th© mle pronucleus 
£ad ®iit#red tbm oopX&mn* 
#» X 2,300, A drawing of foig* dividing suisl#! wMMi,. 
wer© la th© center of tii# ©.©s-pii^ a?©.. 
f.: X 2,3CX)« A of' til® -first in til®-
oosonium* 
a, X 2,300» A drawing of a late prophase of the 
first division of a nucleus in th® oogonitm  ^
Fotirtesn ohroiaosoaos wer& obaerved ia tirls mcl@xi#, 
9* X 2gw0» a iiriiwing sliowin-g tb# fi»t. of 
a nucleus -iii tbs ooplaem. 
10# X 2,300. a drawiixs showing tba fix*®!; 
of a nucleus in tli© ooplasm. 
I!#. X: Z,ZQO, A Showing # lat© amptost# @f mm 
lOf the later divisions tailing place in tlie ©#• 
i;oaiim. 
13«, X S,500. M dr&wiag of « fusion wmimm 1m p»» 
phase* 
1 ,^ X 4 -dfitwiag fiif-a mcleus ia diit-
ki&d#it« 
(A-
M-# X 2,;^ 0, A drawing, -sli^ wiias masjfcic# of tli# 
fusion melius# 
10 and IS, % 2.300. Drawings showing prophas# auclel 
of mM& m tiia Jfe t©p divisioTiS which to@k plmc#. 
in ife-S g«»laatiiig oospor®*. 
If * -1 2,300. A drawiiig of m mmXf ©f &. 
fusion mcl0us» 
18« X 2,300. A drawing of at Ist# a 
fusion nucleus. 
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to:, fe# g0s«imt#4 wmm Itiea #£ tfc® s#ecHid. fili®i? 
mtmB 'rt Ss&m If) fouxid tbst tli« «€1«bi Ii##t f©r g.«».^ -
minating the oospores lisid little effect oa tli© p®»©!isfesg« ©f 
Ijermlnatlom, Good ,f©»iinatiott •*«# obtained ofS plaia agar, «s<l 
#!.» mm msXt, potato dextrose, cora ssMiiSfg: bouillsn,. -sM 
soil mgsJE** Tlioy fotmd, also, that fron five t© SO of 
Gi:s oa mm€&m ef -
• Is •ori# '^ to -de-eMe mpon tlie netliod .gmitaM© for 'tis# 
£b" tk@s© ixiT©stigat4oi» & #«rlos of w®m ^eoaineted-
using fas«gi*3 aBd ill«ra»s ,»tJiofis, .» 'Wsll » «. MstJiod 
is irM©fa t3a« ©ospor## *e» g%m3m&%m€ oa |»f«par®il 
fey eowi^ l^  wltM di0till©a « ^s*ll, of soil wiiisli 
ted "fee^s tsfeaa .fi?»-tiiB Ms« of h&dij iaf#et#d Sataria, yi3?idlg 
flaiit-s. fM# #osp#rs •»«€ ia tbi# ®ai|r®irl»si;-
tesfe#4 f or it® -^ -labilitj, bmt, m# Is sfeowfe in fafel,# I, wa« 
gmm%- *t»i*t,i©ii. ia ^ th© ©f geMimtloa 'rti«e on© 
wms 'as.#i-, 
fabl® 1*  ^ rslafcion of s-wt .a#fciaOil;s of geraiaatioa t© p®r«-
centage gsimlimtios #f th» -mmmm of SSlSSE^SE-
ffl*affiiiiieolia.« 
SSSST Tli^ ISTS  ^"""""" 
: : oospores sgerainated:P@r cent of gemiiiateii 
£' . goomt@d. tmmorm t ooapoy®® 
fs.s«gi»« i 150 4© 32^00. 
«• ^ •• 2 211 • 2& 11.62 
» t 176 m- 21.5S 
««/ 
Table 1• u ontinued, 
'iSSeF'of:fS!Ser 'of 
m&por&& J germinated J P«F 0#nt of gersiaat#!! 
couated 
t 
t 182 60 52.90 
ft' t 243 S5 •• IS.50 
•»• S im 37 22.02 
'6olx water 1 185 S4 , 45,90 
II w 2 215 22 10,23 
m, » o 191 31 16.23 
ThB Si# msuitM M: thm st&dj #f -mm gltre» 
im fsM# t, «« • fli®, 3mmf 
Mmm «i-s #©l,l@efc«i fmm sepm?mt& plmts *»€- «i swtjil.©# 
,## #«r@ ts-fcen from each pl^ fe. ms- te #®-
ls@t 3,#«y©s #al«h oos-jorm w^leh twairi.. m f»s<ldl,©li 
tiy-epm .^ Is all the plants im4 sot.:« y#t l&4gmi: mtd 
fell# wmm 4f^ «. 
af^ l@ 2*.. fhe rslatioia of sou2*ee of material germimtloft. 
of fclie oospores of Sgleroaj^ or® ggmliilool»> 
'S^mareV"oFISmiS©tfea&ey''o r. 
smtarial: joospores :s©Kalimted:P#a? cent of gersinfitsd 
. t :..... ; eotijxted .{oospores t , oosBoyes 
.?l«t 6 1 . 100 2 2.00 
2 118 1 0.84 
•ai: 1S3 0 . 0.00 
flaat 1. 1 340 0 0,00 
' 2 mb IS 2.81 
.S SI m,6f 
Plaafc t • 1 234 3 • . %-»m 
t 106 S 2-^m 
Plant € 1 •tit 0 
-.45-
fabX© S* Ooatimsd* 
Soiir-^f© ofsS»pi@jH«al>©r ofiSximbsr of j 
laaterlals S0O®p©l?«S : :';oinaimted:Per #«it &t gsMiinated 
z- ! OOlISted ioa#po3?e» : «l©spor©s 
Pltmt 4 M 415 0 0^00 
1 S02 0 0,00 
Plant 17 t ais S3 20.00 
2 410 73 17.81 
S 254 52 22*22 
W%m^ tl % SIS m SO *99 
M: 268 s- 1.19 
i #*11 #-.amp3ie «@ plae^d. 
lii a" fietri«clisli m *Jlst eottoa. Mim - .immm:' hj 
Eltia?m* 'ISte- 4i:i:l»t- »ei*« ttaea left; sfc ^om. After 
40 liotirs ssMll. smpljsB .<  ^ «lap@iftd#€ »i*e pla-Si^  
lii a drof @.f «t#i» ©a &. sllsi# Mi® oospore# eotaifeai.* 
fla# remit#- •#•£' t&is #^©ri®©.iit sli©»- l:I»t tli©F# i» 
a.tol# fAriabilltj la tfe#. f^ ereeatage .ftf gemimticsB' 
fecatt diffeprnt, jf-laafc# «Mi even f^ m titfem fF«« ilf-
f#3?©»fc jparM of tl» S:«fflS: pls^nt, TMwmtmm- it w^mM emm fco. h& 
to '^imk emefully all •©©soor© aafcsriitl tm itS' 
gemtmMilfcf ''mim^m using 'it ,is tofsetim. ®3 t^©i*iB^ats-#. Hiea# 
result# »ti?e t:^lcal «.f mmj otTa&r restaita. d«£r3ii:g. tim 
©mrs® tM.# t»».0-fcigatiQm* tinah wm mxmmmA dtirlBg 
fcfe© #«r3.f o.f tlie «»:lc .is stt.«i>ts to  ^
wMcli imd ¥e«». fc«i;#ii ..at is field. 
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Table Sm ths r®latioa ot a^ © of Setarig vlrMls .^md S* (Siberian variety) and sweeptiSHH^ to iiaJectioa t>j 
oospores of Sgi-leyospom gr^ inleola. 
1 ''i^ p^er of'bti^ er e©»t''W 
J est f Seed :Ooaporos:plants jplanta iplants 
*• 
•0 3 cm # n i»f®li3iate4?iiif0et@<l ii»f@et©dL 
'"im 6 
s. ulrMls JtUQQ, 22 Jime, 22 19 9 47.36 
u ff » ?f 17 12: 70,58 
italic a * 
'• 
« m If go 10 50.00 
mrrn.. » ri 19 13 68»42 
!• viridls tt 2S' 30 4 23.S3 » •»; ' :« 26 a • 7,69 
Italioa w « 19 0 • 10.52 
«• 22 3 13.63 
viridis m « B4 2S 0' 0.00 9 »• 
„ * SO :0 0.00 
bt* its!Its »r « •»  a 17 0 0.00 If « * » 20 ••0 0.00 
k* « 18 0 0.00 « » • «  • « 25 © 0.00 
s. itali©:® m » » # 0 0.00 
m »• B 9' 
•ga. 0 0.00 
Tiridlis » « •0 ss 0 0.00 
£»• italic a 
« •» 0 m. 0.00' 
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xi a 0 t>' ® (S 1*  ^t to CO m H. & & 0 l» © 
all©* plm%^- w@t%^ eiipst ©34-*' 'ffee eoa-" 
tix^%. t^ e Slbea^mi variety -of mill@t sli»w®jt US., or 
67i#,06- Qf fell©. iST .g©,isiimt©£l sesdllxiss 'feo h& 
Accordiris l^ o those results  ^ tli© B4|i:g»s aatsrial. •msei is 
©.^ ertseat®, -Ail© it is admitted taja.t it eoasxst of 
©ts^sissjs •*« eapabl© ot iiifectiag, toy tii#' Geraieia.' 
ai«l til# Siberis.li ¥arieti©n.jf «s wtii m 3#taria viridig. 
3e0d3.1i^. ijafQetioa of. 
• .^ gi^ .^edgre used i^ . t.3ie iRfegtieai, stmdiag* tu larehj^  193C., 
.»#©€# ef itmmom .iSfb r^iart»«© .m«i. m ®&»orbeiit 
cotton wiiich ited feesn moisteriod witii sterile dli^ tiXI.©d watex* in 
a. pou- j^ -dish, tl» top of wLich was also lined vrlth nolst .e#tt©n* 
tliQ' mmrms0, B mtm, space was availsfels- th& tm 
h&l-mm &f th& fm the esrlj g^owtb. &i tti® a#©CLiii;3S# S|sr^iid@i. 
lea*^©» af yiridis, whlah h&d hmm.- esiil..©et#i from t^tSBdiag 
flauts In duriiig X9M, m a fiMm-
pulp im & witii as slicJlit as, amoimt ..»f .f»s«wa. m po®~ 
.sibl#* .Stteii. .o®s,i>©r# m-^ &u l3#i l»m t©»t#d 
tm? its viability  ^wm then duotod ua. tlm #«®ds mtii WiF« 
C'C@i|jiet;#ly )5«^©f»#d» flie ciiltiiPGS «Fe tli©ii plae«d is a rooffi 
iji ^ ieli the fluctuated betTO  ^ mA 8^® 6* Tim 
s^easds w©rs alloiped to rssain undls tiu'-bed imtll cs3?mfeati<m 
.isitiatdt 1» tbe emteQl mlt«r#s, *M©li *«*#. p:r@f»i@.d « .Saw. 
l5#^9» indicated safeo^e, that no oosphores ir®*-© ©n 
'wm&m /thmm •qmsltsmwm ©f tli® «'@M Md 
Just begun to take .place 52 hour# after the "^sms-
M. m tM eoleorhijsa wm tlie first &f tti© :#«edlirjg 
to tia©, 
mi"iit lb®, ab- as feii« coleoriilza Mci ®©:Tged,, tii# 
y^Hiig a-e^d i^mfs v&wb' ©»t ot fe# 
.ai3«i eal>«M$€ is. parmTr^ n, Twenty-four &«i?s- after Si© c©:!,© -^
:rbi2a/^ d" tls® roota mm t®agt1a •&£ 4 »,• 
.aaid til® #jatS..TO s#6il.J3  ^ was dissectM out md fwo mm'&-
iiggafeti^ eas *^r© .]»d® at Intervals of 24 Fourteen. 
mf%m fme mmms imd lj.#s®. asm,., tfee -©mt off |wt 
m^&w& tfe# plm®# wbrn-m thBf tessil @nter«i. tit® cotton teM W)i»- pr#-
bears aft#3? th© .se  ^1»4 b#igi 9mM§.. thm 
p#trl»4iaMS- .*#r# trsasf^ rr^ sl to feeil Jsys md th®' .r-io©f®4^» 
Care was taKOn t# k»#|^  cotton moist by pla4$iag #w l^ b@®fc®rs. 
1b#3.3. ..|mr» -with tMs pwtri-fittla®#*. 
.©t3fS#rve  ^ fl«- clay® ftft-igr "tii© @©#!S. 'Is# bssa witli fell# 
sp0r@0* C'id.t»:r©t- »«» 
b.«m t^ sa f'res a. dlsk,^  sucli a wa« aot •agala '«#• 
m sci.rc^# ©f aat»r3.ml,^  
la 1^©,, .19S$  ^ tlsB .«i#:scrS:^ M .alaeirs WAS. r©p@at®d« 
ii©.w«¥©r, #1® t-o til© ial^ «r at tills- t.iii©  ^ mm& of tti© 
•g#^#. se#iai,;l:^ i. wtth about 4 as#. .Img. st th® 
«asi ef 4S hmim r^n Smcii #«©S.togs wmm #i..s##©t#i. .«mt of life© 
•and moiist®€ la ao'©tocaBiti»,. «.d tte ©aver g€is3.#ft witli 
wmelimrn t&e im.d herni to M 
fb© aeetocar^te© f©-r mi hovr it mm :#asj tO' t^ee# ©f 
t&e tut>e*.. A11 .^d»  ^ ^^^fsrstioris. ©^©mtiaall^ ' l>e©M# 
feci# f#!* accurate obG#:iPTratioas, tliej *@rf still ®l" t®:® m 
few aft«r tfef I-#®, pi*©fisqp#-a* 
#f t.laai w«l© #m -tJa# uttt^ riaJ. 
prepared, bj t&@ ac©tocamine -.TOtliod sliowed that tli# 
entsrM  ^ tli© :r®#t mw B'igur© 3s 1 was aa4,<$ /m 
#0Sf-or#. liiieh lnaa »©»' the root* tKi© gmwm feals# mm  ^
.tli0rt siii w» mmms. Imfm .eiitor## iiito an ©pidomal ©#ll. o.f tlae 
i^ s t^ ©f tti:# iKi«t* fli®- .penetration .liM 41:2^©,tl:y 
til®-, wall ©-f tli@ opideriastl cell, and «' .»ibsequ©ii,t ponetrafcion ^ef 
til®;' -of tills C'«ll. Md.. tftS:e». It wm Mp^mnt 
tmm. such observations ttmt tfe® mtrase# ©f tli# g#3?a.tu1j@ 
ml ht take place at an emi^ ly period in its development* 
the gem tab# wm^ tmmO. .ta f#»trmt# €ir##.t>l.3f int.© %&© 
eoloorhiza, Sacfe ma. iri'^ ection  ^ as shown ija Figur-e S:2, took 
fiae# directly thrcro.^ th© a-^ideraial cells %im ©©l.,©0rlii««fc# • 
fh© growth mf Hi# '%pha, aft«r It had 'tlM tis«tt© €>.f ,tli© 
lira# follow@i. .ia the roots moimted ts toto for g.«e timsf 
{Ftg., Si2), 'hmt ^m.© t© the- tliiek&«s# of 'Stteh sire^arittio®S''it 
•«ta .fotaai ia^jdssll)...!,# to continue tfe« e&a«rvation0: of th® .MJStorsp 
tti© Infection- to #M«r §©#dXiiags.,. 
Clil .is .his ©xeelle-at of liifecfclQia 
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tfe© coleoptiio,, -aiB  ^ M» mmmtfl*. 
However, the larger mmo& of infectlorxs isfsre sfeawved li»©: 
taken place tiirou.^ xi tla® epiderBils of the root a:^  tb® 
rteS** lafe^e. mm mt lo^ • 
into t&e jounz enibryonic region #f ito root or 
tfe« ro-et ita^, lifcaif#- t&if •pp-«#;eii.i; #f inf^ etioa 
did mt tm^r the -nrcction. of tiie tip of the §r tis© p-©a©:-
tra i^oii. sf t 0 gena tube into the regiona of tie 
; IKMM -gr^ wai*- ,S«caiPi«» • df tii©--of &«• 
eafci?^0jii0 tips of th© seedlliig  ^ tiies© p«»ta wer® mms  ^
froa tti0 mmpmrn aafceri®,! b.% critic  ^t^ m* ?«etraticm of 
fefe®: ini'ectlou Iiyplm mm observed only in jotms coleoptil#s aiid 
ill tfea mgion of th© aesoeotjl wMcli remined la tli# sgior® 
mm9 .^ "Bte W'&mM,t& wltieli ham »# fm 4#S0'?»»©€: iiiii-e:ifcta4, 
fcliat tli# eoMitioma-,-i^ f ©zpw i^a@iste tiq of 
til©- ijif0e%l.#a. a«mll.y toofc ylaee ttiroii^ . tfce mustt 
tfee, col00s» :^l&i*. 
After im& ©gM#i»s«S. c®ll it ml.^  ^
€S#^«©tl,y WamA.^  tfc® Most ©all CFig» .aa las 
previously reported  ^ or it might branch .^irithin tie® ie«ll 
kff&a,-#!? m 'bpsKsfe tmm wm ©rigiml.-
infeetloa thread had pmietrated one of tb# iiWpr mlla tb.# 
©pidsmal eeXl^  tM fimgiis gr©w for sos© tiae m isirae#llttl» 
far#s4t«,^  "WM mm&^mllj it. i»teris#llal»-' |.Fig« 4fl>* 
mmm.- aitor ttie myceli-Lsa liafi. pe-netrated for -mmm dlsfcms®' 
•te© 'm® mm -aM#* •a# %smm^ %# tii® 
cell mils • 
After tJiS g#i!m ia«i p@netrat®4; Inta « 0«13.,, it 
©onsiderably ©m both sides ©f tti# w«ll at lii© p©tot 
CPlg, 4s8)* .Am iaterestiag ©»ftEpl® of this fee«m, illtitis^at©<i 
itt flgar«- 4il* la It^ •asy tia# la--
fection hypha, soon after Savinrj ©ntered liaiu tls# ©^idtHaal 
'e#iX ©f ttie mm greatly is Mi® St a f#l»i 
%©•: to' ©mt» witlX •&£ tlse' cell... k of the *11 li« 
Mea pmlmd m.%wm€ tlm drn'silopq^. 'tsf the 
a8»g^yfe 0f •SeX#yQag«ig'm :fefe# plant» fhe-
.imt# mm 
ot a©«ai.l^jS' m feeea &&»©•»: ^ino# .'ia 
tlai •s#tiX..'32if ia 
it was p#SBltole fes the liistorj ©f tls# l^ ufss «t^  ¥4irio\« 
atagsiii .©f it# giNoiitli Is tti.s fl&at* 
.Sections &f pim^M fesa hmm i%md ^mi #1® ©oX#ia» 
rklma was J«s-t «#rgiBg fip«i tii© .#r®©4. sm mm&- is* 
gt&BceS;,. m .!»•» lafeet©€»:- -Im .sa.®!! •©A«#g:»-
tisfaefclo® bypiia of tli© ftmgus couM b© seeia, to iM-re #ftfe r^@a tlii' 
§ol8orhis&» Ctaily two of 10 aeodliriss so sectioned at tlits stage 
iWSFe t# feeoxi infoctod. In .m# #»# *»# tba aye.#llm.-
foimcL in sections of arabryos of seeds »p3sed to irtfection* 
lo was in seetiQjs# ms^® of coa-ti*©! s®#«l» 
littgs nm" wmm •&ba&rw&d. tj# |Kr««iti©i^ . /.at -mfwm mx 
©f tlie control 
Sections: of Ei Mis^m afi«l? tiaay lta€ 
to ©merge tmm seed sliowed '©is fuagiis is £tw& 
of fch® Bmmn s-m^lixi^p tn om iaataiis%' tli# 
#f ttm ••-#»• lSs3.ta4 t# In, 
.t«a o:«s#0» it mm lSal.1b»€ to tli© eol©eKrM»ft. In-, m0m.g. 
it #0«M to- fe© in all pispf# sf tlaft 
#xe0pt 'tli© c-oleopfcile. 
Roo;s of saodHn^s i34 liom^s ola oXtsa m 
«f tb.# Wli» ttie iafectlos.. tii^ m ht^  Jiisfe mtm&d: 
tli@ olaatj, til© Ufplm. was ©»il|* i8#6iit hmmm& tli# cjtopla i^a of 
fcfe# stalasd l»aviXy with Aft«r tfe# afe#llim 
:lis  ^ tlarw  ^til# i^ ©©t It ms oore diffimlt to ##.@1,.. fe©-
Sfitit# tli» wans ©1 tl^  Jifffass tiXJit a# s;«s #taim m t&# i«llt 
of tM host. H«®»% .^ i»33ag tlp  ^#:f tSi# -mr# 
atai»-©d with, ssfjpasia, *iil# It wm 
Itiftt- the fi^ w. tile .«©#»!. 
of mjcellvm fotmd in the root a was not ^eat, wea. list, plants 
'SfciSli ooataiaed ay©©lim ia the ©^ryoalc Tkm eol#0-»-
rblMt at tl»s ©oBtaiu t^ ,» «fc m- «ai?lf 
stag©# S»e ppepapatioas l^ idieated,^  M.t&©sfe doubt, tlmt ti^ -
iaitisl Isfeetiaa •li^  plae# 'tli#: 
was not imcoiaosDuij^  however, to find thB root m mil: 
eoleorlii^ a iaf#eted at wferal 'points* sf 
of tfe© tl» #-f t&e- s®# I^ag 
especially beca tse ef 1ll» access afforded  ^ cotyl®-
donary aod® t© fam .fjar-ils ©f tti® plant abow- gyo-uad, it g#@Ki@d 
ttat Iti# typical isfdstida ms tli# e#S.t:«3?M«* 
•Hi® eotyledonary node (acutellary »i»:) Wit#- obaa-r^ ©it- tof 
e^ntaia tl» hy^mm of Sol©i?«spora, in »6«€l,ing» wr® Si 
fcoiii»s qM. fills iayeellffitt was is. sos© £as-tan6#s, t® b@ 
continuoat' with that of the root and at other t3»»- it wm tmmA 
:to be continuous wttti tMs of tfe# 
The cotyledon (scutell»| aay «.ls '^ bscoaie infected by tbs 
^atfeos&n#». ms, f ^ eoai to thmn  ^hm -eotyl#d©n.| 
but It •«« fo«od to b© densely packed ©xcopt in ls0lat#d 
'ilaces, ilic iiyplmo wero observed to have penetrated tmtil th#y 
It&d' reached 
Wills two eas#a *#» obsm*wM in wMoh tli€ ^«©e;©tyl had 
'be^n #nt©r©d diap^sily,. tey the .in m wm tli# 
sp»e:a€. -df ftyceltm f 1*013 sueli infection observed to 
taicen place. Iioi^ o'^ er, talcing; into eonsideratioi* HitirA*® ftesulfca,, 
•m^h I3ii{^ b Ixav® beeoae sysuetaic, %3»«d «f %li®. 
o^^en© Into tlie mesocotyl was foxmd to occur ia^#r %hm conditism# 
of 'fibtes® ©^©riaenfcis t3*m. fcli® ootyl:@#®«0py n®!.#,,, is 
lt«d infected by layoelinm trnm ffe® eoleophisa, ©r th© rsO't-, 
Xt wajt. possible to trace tii© myeeAiUii xn needling# from 
til© .tnitiml .33af»«tion. M- m- in. to tlie. 
•«06cotyl. Once hiV-i-aj gained entrance to til© mesocotylg tb@ 
qi tm&m mm ^ ireeted esfci^ reay .timmd tti# 
eiabrjonic a?©gioii of ilie stem, ©i© pafcb t.ia€« tli® 
was Gitlici^ in tlie goi*|jes; or tlie -nesocotyl or Im. tiie %»seui«E" 
AB is siiom ta. f'i^x3?e 6j2, tla.# la^Tcseaiaa fee#,.net sp3?®M 
to aay groat ©xteat la tti© aesoootyX* Isweirta?^. -laie p&feii. of tiaa 
fisi:|pis w«s eftailf tmeed. in tliis grswllig 
it H»| affinltj tm saSrmhi*. 
For- sdms tise durl»..g tlie ©-arly .gmmth mi" @-©eil.iiig tto  ^
of law f-ottg'Si# .Ml" b e cleajpjy s-#m 4iF#jet3 '^Mefc &£ 
sua p©t©fcya.-fciag, fet© tuq ejabryoiilG ^-egioa -©I* tit# stea»;-
cms. sam ia- Flg^ar# 6fl;, .tst©:rM- iato. tti® 
meristmiic regioa. Wrm. tiiSs rggioij ta# f Infecfceil tMe 
joua:- irnmm ma m smy a 
:jf#,atere &t suah pirep&mtlom, 0m' of wlilcli ims ^e«a |fr©®-#a.fc@d 
'la. Fit-;ure 6*4, iras tiia absence #f the iuycelima in. tli® ftetutal 
tip of Ui® m-gXom*: SiSs wma ia ;®|.l ©f tlie 
plsats a-@,©Moiie<a*, It would sem »,iiat mg tliss 'feiigus mtei?#  ^
til© eafef^ oMsO-spe l^oa,, tis© afofilim 
3.0a:WS a.ixi st« .^ did not peiiotrate iito t#isii»m3» Im#*. 
As h&m qqm p?.»v-iousl^  stat©<lp ^6 imm&. &»©«#• 
imm w^m fQ»  ^ iFSg* €fl).# Sit ^©Aiiia teaseiwd 
• pFssmt tliroii^ Sieat tlm ieajt* 
fll# M*4 '^ old pla*Tffi;s wftiich WJ»© seetiona4 w#3?© o&asCTP®# 
to mutsim ^s l^iiija itiloh had gi^ eii i>ls@ %& ej^ dfepbor©®# fli@ 
ioum ia t&a nodes aiM interaoa#®' ©C such ^4 
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mmMM. t© mm ti|.3.„ m ^mm tm -bli® ^ 
IiOit3itu<i,3ji®i .sestioia- of cSwarf©  ^ see<il5.n{.js, 14 0M# 
.»li©w#<l area* .»t Mi® top of the mesocotyl, Sn tti® 
iiifcefaoda# of %Ji,# (Fig. 15s4) • Sucii »re&& wmm ©ffeea 
eated is feti© »ris%asa.t:io tissues of these rsgioas*. A% ©:ai?l.i@i» 
sl^ agts , it. Wft®: qbmm^ tfaafe lib© im tl» iilaimdL# e&msi©a 
ft- i©c«4 necrosis, Ells necrosis w&b apparcacti;ly brouglit 
"of directly or indirectly produced by tlio 
siuc© cella not in. ceat-act wifch tlie ,patIi0.3Gno wero foimcl t© be 
nscrotic, Becms# ©f fclisse obsermtiois It was 
til© dwarf'lag si^ i;, |«rt.i411y da# m -mmmm- of 
cells, tfc# siiorten-xTt, of the inbernodes wai (|ulto 
«wa iM. teiisitu€i«iA .^actions of joun^:': ftg *y b# mm& 
hf comparing iifiire 6sS, ttfseji from & m t^tm ©f m. l:4*4iiy loM 
plant, ®itb. Figiire Sf4, tal«eii from m 14^»^y oIcS 
#iicli ima p3m€me#4 •c^oaidiit# 
.fli#r® sr# geT-erM. report-is i» satariit igt&gcega 
(V/olgel) itubb,, wliicli Ixas eojaraonly boon rQferr&d to m 
(S»5 •'Ms feeaa m® tha 'lics'tibr'' 
Selerogsera fgrmlaieola* la Europe Soliroefcer (25j, iS.#| r^-
ported tis© £%m^m on S t^earja glatiea. In tb© Unlt#si itat©S|,. 
wmbm S«iaiitf0rs (241# Wilson sfei. B#vi# |.§#, imw© 
reported Selerogpo.r  ^ #n Setaria rxm&&» wmtmxl 
V.) Is tiiatr o» Oo*y MiM«w «a lv#rglsi=© 
lillet la Florida have the rollowiji,^ to^ mmf about- tli© 
^Isa additi .m to tbos© sultl^®t@d plants^ tlie wild 
.gr®ea fos-tsil (Clmetoobloa CSethis) ylrldls)« asicl 
fox-tail C£* }€lmim) hm& vqtj gmmicalj b©en tomiu t© fe# 
attaciced % ttiip M-Msw itisx-eirw timf iM .l«2»op.® 
-anS faii Ilalteraj^, Bits# (19) stfetttis^te4 
ai'tlflcially to infact ^iefca3:^la lutesoens plants with 
oospore iMt-eriaX,., i^a Im. fiin^a iM.I rni 
eessful to tutmt tfcls plant -rtSi tli# ©ospores* 
4ili,g§st dwiag tt» coups® u£ tM.s# iiav©stl,3atl©os- m 
pimts of Setmria ItitsgoMis were f cmad U ieh m^d b& emsm-M&i'^ d 
to be infecteil by Sgleros^oga „fxrminiGOl&* 
to tl~;.eco eonflietiiir: report#:, it ssoma  ^ attempt# 
to infoet o, lut&BQBtm mi^ it throw @«# li|]Jit ©a tli© •@£tmti©ii*. 
Siiss® Mw m0 Umt tim ot tl» jbIMw brlstM* 
grass tram Ism to four days later tfem tiie 
laillet. It was- at first "belieTda. tlmt tti© ftismm ^am- dis##t© 
##fimpisg i*atl»:r riesistafii; • la #rdsr t» t®^st tlii# 
aeads of setsriA luteggms were @xj>osed to iafeetioa la tli# 
mmmrn^ *tre #» «t tiie 
tima of mvinQ #m .fiktber, .mm&s mt. lat#i"rgls &f S# horn?® 
after tli-ey imd toesn #©».« This ezp@riai©Jit ms rapeatst tlw®-© 
tSa»s,>-' 'imt 1®. B# iii»t«»as» '©.(aiiiiia t# tmm "!>«»• 
ppodwoe^ #21 m mm. tlsongli tbbae w«i*a gpcjwa for titer®.-# 
-CI-
aeodllni]:3 of such plants, ^viioss sm&M' hul l3®f« 
tQ,. tl4©' rnm^popm",. irer-e Hxtd at tia© tla:# '«ttt • at 
iuter-rals of hoiiri. tim  ^hM4 g®«tot©d.# S«fdliiigs, of 
plants whos« hafi b^en e:xpos&d. to -©©spores M b©a» 
fe@fer# the :s##:as .«esp# -slao fix®  ^aia  ^
imbedded ia paraffin* 
$00dxinm fsuF s##is Imd fe/#©» mmt 
and covarod Tid.th oospores wero fotiM fco contsiia a non-septut© 
t^mXlMMrn fhls 1^0 i^um mm BiBillar In it« g«a6rMtl dia®n©lorai. 
m&. %© the-t -"iqlmmpmrn iflgm. H©*-
svir# the ptftlaSj^ g rmmhmi ptonmmma* >^mh. 
wmm tmml to fe# UrnvXlf w$.Wi mA im. 
css#s,; tli!@ wiftliii &t 14© cells whloh eoutainsfi th# s^e^&llisa wsa?® • 
also ataiuBtf *@3  ^ tmmiif with this dy®» flm irmlls ef th# #tii#F 
® l^s t» #«*©• -preparati^  *#rt- him with 
tAmmXim^- fbp iijpimm wmm mm t& ik&m Is. m-. iite|i#r 
-1@ that of Sele»#p0rs #Bt# i^ag iatfco th© 
oi* Seta l^a italiea* It was i»tiee€ tl»t gmii aye i^st .growth# 
TOi»S' limlt&d tm. lo ^oots obserirM t©. eontslm aas 
The Y5osslbility of ihlis ^jcelltxm. being that of m. 
0X' wen ©f oa© of ths hlgh@i» fungi is not #llaJmtwi* 
It Is »13L :te©m tiiat tho myoelitKs ©f soci© of the ti^ erfeett. 
«• 
dxtOEtd for m ©onsldsrciDle aistmse without bpaiiehxns# ^Qm>-
fossllsl© PytMm woum B© til# ©©spore  ^ 3,ijae# 
feis isat«rlal was collected from staiicliii,^  plants, it 4ia j»t 
s.mm jmBMihlQ im WfiMsm t# %m: froa. ''tlii# 
Whilst it .«!*• dmxbt^d ^©tlj®r ©r uqt seXerogaora grataaAa*'-
Xeola aefcwally #si#^s the root a of SetiftrM  ^
lif^ t M t iS evldmee M m#t tofe considered »» m jp©f:a;iMS,itf:* 
Flgar® X 600. 
1#, A d3?airiftg of ©a oospore imd gejrolJaatM* 
The oospore vi&s seon tc loave penetrated lat-o tbs 
epideriaia of the i?oot aCa i^ Qtarlm ItaXl^ a s@«|lliig 
24 hours oM», 
:S:« A drawin j^ of an oospore wliose g#m ttibe had pan©-
tratad into the coleorMm Qt a italiea 
g@0«a3.iag 24 liours old» 
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Figure 3. 
4*. 
1» A drawing of a portion of the epldcji^s and 
eort0x from a seotioaeA root of Setagia ItaX.ica* 
ila InfeetioB aaj be «$©ii tenEs?e"en$OTe2" 
Into the roou and to have penetrated ciiz»©ctl;jr 
thr<m^ fehs epidemal 
S# A drawlag of a porblon. of the epid®rads and e©i*t#x 
trtm a seetlone4 Setarla l.talloa root, fii© 
feotion hj'plia has''brmeaeS'"'wlt'Eln the Q'pXdeVm&.% 
00 XX tt 
-66*» 
Pisure 4. 
A drawing o-t tlia epidemls o f a £.©ta.T?i# 
ItaXiot root, llie germ tub® lias~SriH3ied b#--
foire"""'^ ^ Infection hjpiia .eutered tli© ©pidemsl 
cell* "Jills drswia^ was jsad® -f:x»e®- sn ia tofc% 
jaoimt# 
t,. A drawlns sliowin.^; an lafeotioa hjplm wliicli 
eat€jr#d aa ©pldemal e®ll of & S®tia?la 
root» ijactlcBied mtarlal* 
fills .<ir«lag mm.- xmde froia ® of" « Setayia 
Imteaeeaa root which bM hB&n &xpoB0d to inf mtlm 
"Bj s'e'lQTOgpora .ftgamialoola.. A Wamb&d^ mm 
septat# 'iiypS~raaj toe seen in hypodarasl sells. 
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X 450« a piiotoialcrograpli of the growing tip of 
an i»feet®d stem of SQtWia. itaXiea wMefe li&i ; 
bfcen i»f®otM witii ^aiaiaicola* fBS 
fimgtts has enfcered tim « 
3C 200 • A phctomlcrograplX of a portion or the 
mcsoootc'l tak'on from &n infected Set aria Italioa 
:se©dliag*' Sclarosrjora si-oaliw w&s seszi ia""tiii~' 
macular cyliredcr arvi in the cortex* 
X 120, A pliotomioro^rapii taken & M day old 
it«licg. st^ wlileh }md not infected 
wlW''"'t£©''"p aMo^ea© . 
4* X 2OO4. a photoiai.cr'og^ajib. of an isifficted S atari a 
itmli^a tip» file Internodes liaire noC""""" 
'imglnened and local necrosis ^3- fe# ^©©a 
4 
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it. i»ould ®#«i t© fee tl» aesfc aeeasailalg p-ss**. f&S' tH# 
fimgus to attack. Smek reasoninjj was born out Isf tla© reswJLt# 
£fom m&tqriml* 
In view of tfc:# large nmab&r of report© of Sclerospora 
Mragitoieola <@iEt lut&Bmns It was difficult to 
failta?e #f attests t^o infect fee pl«at wifcli tb# fathogm## 
HitiFS {14) »si»<i tliat th© iUagttS collected frma Ittt#sg#i3ig 
mm 4iffei«#af f^m tfa# t^mgm. tmm 
#itli®i? Set&yia it&ll<;» m? .£•. If,- s#® i^ fee fe@ tta# 
ujmls'm .f<5«i m-- tii#- mm 
tiles# ©,3|peFS.»^s -mm fel»t. of Scle3*ospo3?a, fe© 
of was baited toy m faction mf fee tmt- at sn. 
9«ia*lf ifeaEtfeW' ,a©t ttes*® if »f •sfepaiH' m£ 
lyaminieola wMeli al- t^ infect Set&r^m. Iut#sei^ i8 m^mT s t^ificii^  
mmt lb# §33!©wn by ti-e results of fatur© W02*te.* 
Hltxra (M) aswaais.t that a strata ef tlio faagiss lis<l 
definitely ©gtabX^sl'#4 m eapabl© 0f produciuo oosprnm oa 
Scttaria luteaoaag« ..sutf lad,, .is faot, ra#&aii?»@.i m-eli ^p^res liaifisla 
were obfcalaed by ii'urm from Lichterfoldie. and Zehlendorf In 
Barliii, ^ores t# ©&1-
fey P. Sjdow. Szcept for tli© report of *«st#a «i^  
(45) in-1938, "^o stated that the fimgiis had 
foai3  ^ t© .-attwl: "Cfeaetoghloa ^Xmm&* wMmmvm ' .It .0es«yr#a. Im 
^Wm^p0 ©r teeriea, no recent report sf tb© p3*'mm»' of tii# d©«ay 
•-» the j-ellcw ferSsMe-gras#. M# to- thm- iitt@jiti©» 
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Si.® entire probl^ cs m£ the susceptibility of Infection 
S#tariit to S®lero0-iK>ya gre»3>Ri0ote. miiM ##«ts t.® fe®. 
i» of .ferfcls®3? lw«stigatioa» aim® <lillg<mt sewsli tm-
oospms coaldial production on this grass lis® be^n md® 
# m fm&m. m*i*' imm, i&m,- «iii MiliiaalE®#,,,.. 
Wisconsin, fUrtla^r reports of the #ai tli®' grms# wou3,d l># 
©apliig •mom'-m of tlies© iaveBtigatioiis 0««p»©# 
leoted hi^ ioTc Ifli® first frost were never t# g^misat#, 
ssmmmf. tm Salttm, an# blmw CM} mport^a -"Ifcitt, mm 
spor®®, ia July, wer© i3u8®S. a-ala ^wttMa IQ <^s t«i-
.S^©#ti«i. #0. a 2S#w ea»p ©f • s® l^iiagp of 
M •«# t#st timt tli<g mxt&h hmi 
wintered ©atioors gaw# mmlj twio® m mmh 'imimtim m 
B&t&rlm viM'idi.s md tm mtkMsm ««. .^14 
omprnm letftt ia laboratory*  ^ f«#uigi (32) 
reportM tli^ fe «f ge»lsati#», iserdamsii «rlt& tia®. 
loagtli »f storage mf t# a^eiit .». »ntii* Hiwa Cl4.| ,r©:p<:^ t@ct. 
that oospores were collected in beptenbor, 19?8, wr# aot 
t#' .g#3fai»t#,» 'wmmm-g ia ^ 'lay.,! IS®,.. * :larf© .p@re#mtsg@. 
®f .geraSnatiom wss ob#0r?:®st m^oms, Qospor©# ©f tM® sast# »t©r.iaa,.» 
•lla®. .daM- Is: r#gart to- t^ . o-f tii«'' ompmrn- 4m& net 
seem to b© s^aJP-fieieat at Sie present tlm tm &a*m 4®Si».St© 
elusions,., .^ ail -liils phase #f the problem ©f oospor© g©r»i»S;tic® 
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\ILile tit#- studiss em tlia developno-nfc #f oogonltm 
tls©' aaithe^Mli* fee^a *»r«. ia gmmml M'ili 
fciiose reported by RublaBd (SSj^  23) and (29), dif-* 
Tered im eitrtain lsi|>orfcarit respects, 
.ifeil© B^mmm iM} im% #»» •^•vis.i#ii ©f aiafilti 
ta ill# wmm leasij mt «®ret 
g©- tw -©r iGtore d±iri®l.0»a',# isiit#fe •»;# in. wttli tfa©. wow  ^ -mt 
RtihlarA (23). 
• RulilaM "b«t 'oa® division ^ -©f tli@ anei®!.' In, 
. 'imm me p i^mt #tt»4y bh&w^ tlmt 
mlly %»«> STixelJt €iviaio-ns. 
w&M of t^ t .«# a##a©^<5@at'2^- mm 
present in tto.© oosohere, but Stevens repox'ted that eo^ns-
centrm that #f Al"bug;o bliti out that th© ©j@fai3?mi 
glQbmi# Stevens deseFiij©  ^ tl» ©sesai^ -iiitJraa • 
» ^ f^ iaad ia tliis- sp#0l«0 a# a, -.clease' .^ s«, ••of QjtopXmm Bush m 
**«• 'tmrnrvms. m hm- pmmmm ia «» «>#f :]t®« of tti# 
mmpmmS' stttdis^-* .It« ©JEtant w« grsateir %Mm tfeat, f®iaiiEl 'Ijy 
Steves®*. Bi# ©mfepsl meu ©l>it»v#il*, 
b&th b^mm. -aad rei«>r%®€ tto# s»^er -elsr«aie» 
s«#s j^ jp'SS^Et dttPiBg a©ts|>l»0# ot Mi® -aivtoi#® la tli®. oo^alim 
to •!?# fh# JOS»fe«f: QtoswvM is «&©• ,isr#&#iit lnv@«tl:g®tioiis 
wm& ty i^oiiiy M*, A e«.rt-a|ja cluiaping of the ^-feosoa.caa©! -w^st 
i©b#03?v®d tines,, toiiit proper laagnlflc f^eioB,. st«t,ia3.ttg,. 
a»i iHm-iination tho • could be mm. .ia mil 
p*®»si?f©d aafesriaX* 
fai8: -Q.S tlii mm-., -ft. M%m. ptmmm- 'Is 'SslSOSSS^i 
The ©\'id©iice pi»©seiited hei^ e se€sra«€ tm indicate tiiat the fas-ism 
coiild take place both before and after th© period* fiiis 
plm4 ^clerosporai: fn «. imlque $immg tim- Altstigi-  ^
aaeeae asd WQW^mmpormmm* However-, ia Albmo bllti ssii. 
tMi?® was a tm^e-ms for not only m. d&cmm  ^'im th&- m^m' 
imelel  ^xe i fmss iS: •oosonlm but M0  ^ im t^ 0 »t,e ©f ftipioa* 
.Jii ^#g&s»d to- tl,il^  »©&«». S^sleposiK>im al^ t b»-.p©asM@s*©4 , 
•to# l»¥®- 0st*rl®d ia» prm03:& still sa '&mM' f%mi;m ©f 
tii«. S:e«tWI. nuclei tei^ : pis#:® -In. tli@:. ge l^iafefeiiig 
ilxile til© divisions M' th© imolai Su the- #«5i« 
mi^ t «t fe# -obsetir^d by th® 0II <l»p»- asid. tli^ -
digliit©^atl<m of tM# <©®iitral body  ^ sosK> p:r©p«*atio»s «P©I»©. 
to b© surprisingly ele«*« fliile at first tb& l&rg& imisl#olus 
"wm- miiimiMg.f. It a helpful 'mi M»-
#fc.sf© of the germinating oospore, fht divisions 0# thl#  ^%0dj 
if»e ^uits diatia t^^  mwA were sem t# b#' preceded $&• ^11 ^ mm 
%jr the dl\''iaion and raigratlon to tho poles of the 
f&e grmdmX deereas© ta slm ©f Isoth tfee niielel amd th© i»ifi^ l#<sl-i 
daring ««10S »f irn -iii» &mp&m mm 
striking, Sino# these difislonE to-ofe pl&c« rapidly mM. 
tfe# slz© of tho nucleolus decreased oxit of proportion to th# 
ia ®i»@ Ife© It $s th&t 
oleoli^  m&f l^ etSpii m m soiirc® of aaterlal,* 
fiOiii# ttie mrngm ot the pr&plia##- of Vkm Mmlmi 
nucleus m&e. not as dlstirict as al^ fe ii# tlii^  IjtteiT 
stages ^mwe mffiolently clear to iMicats tlmt 
wmm» 1»§ imir®d»' 1&# tM- diTMlug im$jm 
nucleus fca© baplold nusibsr of c j^rorooscsaia® 30ing to eaeii 
p#|#, AlviMtmm &t mxcX&l in t^ e mhxm!&& %h& 
Imploid #f ehroBiosoaes,- ,lt is, tUercfore,,, 
tml too  ^ fMe« during t s first two di-g-isions of tti# 
fttsioa  ^atasl.sam.. 
SlHiSlX' 
#tsg®s la Urn dovolopra©nt of Mm «a4 
-fell® satlieridiijm of Sel^ Qspotm i^ .sBiiniooXii «©re s-iaiilai' Is©. 
cieas.i?ifeea i<m of tlie PeFoa0sp<^#3,gs«i. A dSs-ter-
fciOB, wiiieb. i«ks M&t fey poo  ^ fiaatios, s&s .a,li«ae'fe©p-
isti-cs of iSttele,i ©ater f^ tia#. jomg oogmima# flmrm «er® 
iesst. t» dl*Sa4«ss® af -iwaat, if attg. ©f i» 
mm oo^pxiiiw .«cd ttttiasriciium. ilj-e £m$m.. $1" the -iriio: s#«Al 
.mmc-l©.i .t0mm pS,:a©# -wmty slowlj^: 00 %la.st| -not fet fused 
tiie o»p0i*@  ^toad .^ ©aclied tlie' .ststf#* Sas liaploM 
of -©i^ o»s.att#sf was fousjd fc# l>© fr®s«afc itt; astapba-Hi# of 
a3.,.l ia €iS*©l#p:iag #«x 
af^ 3»' tfe.e Jiucioi. itt tlie oogonlm mm^- to itS-i 
but 0.11# mm- im  ^.IS- tti.# p^ripl^ m* f&# '.©» f"«3#.ticjiiaS. f#-
l^# pj?©jtocl0iM witliiii tlis ti^ k m.&s of f^feispimns. is. 
th© of ta © ooplasm, fl-is csoi.jttgafcion. 
i^s mp^mm md mm l©ffc 
wmma0i til® 0<mjmgafcion tmfe© &.#• oopla^a. %la« 
e£ ^2?«sael©tis#, fell© i^ l .©.f tfe# eeapQi»© mm 
fof»<t fa?oa fe# ooplawa md at tJi© s i^u© time m. ©.©atrstl ' 
*s .fsiMsd %y tcio accujaulation of oil md p^Tlmpm tti«o 
€tf «tbes» .Mtoare wAl of ^ 
mui. •©«#> l»fe0- mm^&t wltti feM '^ all 
Qt tlm oospore, fls# tm wbIIm- wei?# obserr  ^ Mir© to#--
e0m© confcl3aiiou» .*fe p©iat. 
& f©*' iiours after tho oospores had been placed Xn tli# 
aonclition -aMer wrdcb. thej .fjeralnated the fusion nucl&ijg 41-
TiSM* iufetetttast ^^11 tlie- ©«fpai*» •&m<» 
tallied tTTpically about 32 nuclei. At lat© propha#® af i^ © 
diirl#l<ia the fusion the chK)ni»soia©® fc© fe# 
.associated .la paxro. M anapriase th« liaplold of Gfer'eaa&» 
soma:# «3 tow^ 1;o te ea-Qis pole# I^ate pFopJaas# steg#g 
aividiag j&clei f tfae litteip of the oo-
•spor© observed to tlie iiaploid rmii&or of e&pow-
aO'Hiss* Ifeioals- oijews 4araag the fipst: t«» iMMism of tM 
fusloa nucleus. 
airijjg til© of til© nmelei Jmgfc ^Sssefifead tti® 
feodj- wm ia mm& eorngMtely 4%©st#€ sad tij® • 
*11 of tlie oogonlujtt bmm^- thin, fks tmte© mmm at % 
godat ©^pmlfc© tfad' tMa spot la oogo l^al -*811, at «p©t' 
til® aiifcbsritiii* wm 0&mh@& to the oogotilvm* fB© tub© f>ei3#-« 
trafcetS tJirou-^h fcli®. mil of t&t oogonim at point* fhm 
Qjb0plMm- -sxmlml mm to ontor tai© gmm. tube.*/ At 
tha -fclas. df loavln;;; tha oospom entering into tii# geim tnh&f 
t&© aacl#! ^aad soa©#mt. 
fii# oospores of Sclerospora collected in fi#M nsr® 
%©• pQ®8:#ss « larg» imr'iation in thoir ability te 
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